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In  the  present  investigation  children's  performance  in  an  academic 
task  was  studied  under  two  types  of  environmental  arrangements:  one  in 
which  consequences  were  conditionally  related  to  their  performance  and 
another  in  which  the  environmental  outcomes  were  administered  independ- 
ently of  their  performance. 

Two  experiments  were  conducted.  In  Experiment  I  eight  first-grade 
children  were  individually  exposed  on  a  daily  basis  to  two  different 
experimental  conditions.  In  one  of  them,  each  S  was  given  tokens 
contingent  upon  his  correct  performance  on  an  arithmetic  task.  In 
a  second  condition  each  S   received  tokens  which  were  given  independent 
of  his  performance  on  the  same  task.  The  quality  of  performance  was 
measured  by  accuracy  of  responses  to  the  arithmetic  problems  and  rate 
of  improvement.  Productivity,  operationally  defined  as  the  frequency 
of  arithmetic  problems  attempted  per  session  regardless  of  accuracy, 
was  also  measured  in  terms  of  rates  of  problems  completed  per 

vi 


session  and  rate  of  change  in  frequency  over  time.  Tokens  obtained 
during  the  performance  could  be  later  exchanged  for  a  variety  of  toys 
and  candies. 

In  Experiment  II  seven  first-grade  children  were  individually 
exposed  on  a  daily  basis  to  two  different  experimental  conditions.   In 
one  of  them,  tokens  were  delivered  contingent  upon  the  S's   correct 
responses  on  the  arithmetic  task,  but  withdrawal  of  tokens  also  occurred 
everytime  the  S  made  an  incorrect  response.  In  a  second  experimental 
condition,  delivery  and  withdrawal  of  tokens  occurred  on  a  non-contingent 
basis,  that  is,  independently  of  the  correctness  of  responses.  As  in 
Experiment  I,  tokens  obtained  during  the  performance  could  be  later 
exchanged  for  a  variety  of  toys  and  candies. 

Results  showed  no  significant  difference  between  5s'  average  level 
of  accuracy  under  the  contingent  and  non-contingent  administration  of 
tokens.  Both  experimental  conditions  produced  acceleration  or  a  trend 
towards  improvement  in  accuracy  in  all  5s  participating  in  both  experi- 
ments with  the  exceptions  of  one  S  who  showed  deceleration  in  the  level 
of  accuracy  over  time  under  the  non-contingent  condition. 

These  findings  then,  failed  to  show  the  dramatic  difference 
previously  reported  in  the  literature,  regarding  the  differential 
effects  produced  by  contingent  and  non-contingent  reinforcement.  It 
was  argued,  however,  that  generalization  across  experimental  conditions 
probably  accounts  largely  for  the  non-differential  effects  found  in  this 
study. 

In  terms  of  productivity,  5s  surprisingly  showed  higher  rates  of 
improvement  in  work  output  over  time  when  tokens  were  delivered  and 
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withdrawn  non-contingent  upon  their  performance.  The  possibility  of 
explaining  these  results  in  terms  of  superstitious  responding  was 
explored.   It  was  argued,  however,  that  future  replication  of  this 
phenomenon  is  necessary  before  making  any  generalizations. 
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CHAPTER  I 
INTRODUCTION 

One  of  the  basic  characteristics  of  the  work  conducted  with 
instrumental  responses,  beginning  with  Thorndike  and  continuing  with 
Skinner  and  his  colleagues,  has  been  their  emphasis  on  the  notion  of 
contingency.  For  many  years  contingency  has  been  considered  necessary 
for  gaining  control  over  voluntary  behavior.  Accordingly,  contingency 
became  a  fixture  in  experimental  designs  for  operant  conditioning 
research,  and  has  been  a  basic  characteristic  of  the  investigation  of 
schedules  of  reinforcement  conducted  by  Skinner  and  his  colleagues. 

Contingency  has  been  generally  understood  as  a  set  of  conditional 
probabilities,  that  is,  the  probability  that  given  one  event  another 
event  will  occur.  In  instrumental  conditioning,  it  is  usually  interpreted 
as  the  probability  that  given  a  response,  reinforcement  will  occur.  For 
example,  control  over  voluntary  responses  is  obtained  by  arranging  con- 
tingencies between  pre-selected  responses  and  environmental  consequences. 
Implicit  in  the  notion  of  contingency,  therefore,  is  the  prior  emission 
of  a  response  in  order  for  reinforcement  to  occur. 

This  notion  of  contingency,  however,  does  not  seem  to  explain  all 
the  possible  relations  between  response  and  outcomes  to  which  organisms 
are  sensitive.  Environmental  events  can  occur  when  no  specific  response 
has  been  emitted  and  they  can  also  affect  on-going  behavior.  In  this 
investigation  an  attempt  was  made  to  study  this  latter  dimension  of  the 


relationships  between  response  and  environmental  outcomes.  That  is, 
an  investigation  was  conducted  to  study  some  of  the  possible  effects 
produced  by  experimental  arrangements  which  are  independent  of  per- 
formance, and  also  to  compare  the  effects  produced  by  arranging  a 
contingency  between  performance  and  consequences. 

In  this  investigation,  children's  performance  in  an  academic  task 
was  studied  under  two  types  of  environmental  arrangements:  one  in  which 
consequences  were  conditionally  related  to  their  performance  and  another 
in  which  the  environmental  outcomes  were  administered  independently  of 
their  performance. 

Review  of  the  Literature 

Until  Skinner's  work  on  schedules  of  intermittent  reinforcement, 
it  was  common  in  most  reinforcement  studies  for  every  response  to  be 
followed  by  reinforcement,  that  is,  the  response  was  a  necessary  and 
sufficient  condition  for  the  delivery  of  reinforcement.  Intermittent 
reinforcement  dropped  the  sufficiency  condition  but  retained  the  necessity 
rule  according  to  which  the  occurrence  of  the  response  was  still  required 
for  procurement  of  reinforcement.   In  other  words,  whatever  intermittent 
reinforcement  schedule  was  in  effect,  based  on  either  number  of  responses 
or  temporal  parameters,  reinforcement  would  not  occur  without  the  necessary 
antecedent  response.  Intermittent  schedules  of  reinforcement  are  usually 
considered  the  most  frequently  occurring  schedule  in  the  natural  world. 
That  is,  while  continuous  reinforcement  can  be  provided  quite  easily  in 
the  laboratory,  it  is  unlikely  that  most  behaviors  could  be  reinforced 
all  the  time  outside  the  laboratory. 
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In  non-laboratory  situations  behaviors  are  not  only  reinforced 
on  intermittent  schedules,  but  also,  there  seem  to  be  a  number  of  out- 
comes in  the  natural  environment  that  appear  to  occur  independently 
of  the  organism's  responding.  In  some  instances,  for  example,  non- 
responding  which  usually  may  fail  to  produce  reinforcement,  sometimes 
produces  it.  On  such  occasions  there  may  be  environmental  arrangements 
in  operation  that  are  quite  different  from  the  typical  schedules  of 
reinforcement  discussed  by  Skinner,  in  which  responding  is  a  necessary 
criterion  for  reinforcement  to  occur. 

At  this  point,  it  appears  relevant  to  mention  Seligman,  Maier  and 
Solomon's  (1971)  and  Maier,  Seligman  and  Solomon's  (1969)  argument  regard- 
ing the  independence  between  environmental  events  and  responses  and  its 
subsequent  effects.  According  to  these  authors,  traditional  learning 
theorists  have  particularly  emphasized  the  organism's  learning  of  two 
relations  between  response  and  reinforcement,  either  that  a  certain 
response  produces  reinforcement  or  that  the  response  no  longer  produces 
the  rewarding  consequence.  However,  a  third  relation  can  also  be  learned 
by  the  organism,  that  there  is  no  relationhip  between  responding  and  out- 
come. For  Seligman,  Maier  and  Solomon  (1971)  learning  that  reinforcement 
is  independent  of  the  presence  or  absence  of  a  response  is  also  an  active 
way  of  learning,  which  in  fact  may  interfere  with  learning  new  relation- 
ships in  subsequent  situations.  This  is  the  basis  for  their  theory  of 
"learned  helplessness"  that  attempts  to  explain  the  phenomenon  of 
passivity  observed  in  some  animals  when  facing  trauma. 

Skinner  also  addressed  himself  to  the  issue  of  what  appears  to  be 
a  lack  of  relationship  or  independence  between  reinforcement  delivery  and 


the  organism's  responding.  Skinner  (1948)  conducted  a  study  in  which 
clock-scheduled  reinforcements  were  delivered  to  pigeons  without  any 
reference  to  the  on-going  behavior  at  the  time  of  reinforcement  delivery. 
Most  of  the  birds  in  the  study  developed  a  pronounced  stereotyped  pattern 
of  behavior,  the  particular  patterns  varying  with  individual  animals. 
Skinner  labelled  this  pattern  of  behavior  as  "superstitious  behavior" 
since,  according  to  the  experimenter,  this  kind  of  behavior  had  occurred 
as  a  consequence  of  "accidental  conditioning."  Skinner  reasoned  that 
although  no  experimental  "contingency"  had  been  established  beforehand, 
an  effective  "contingency"  could  be  inferred  from  the  observed  stereo- 
typed pattern  of  behavior.  Skinner  describes  the  process  of  "accidental 
conditioning"  in  the  following  manner: 

The  conditioning  process  is  usually  obvious.  The  bird  happens 
to  be  executing  some  response  as  the  hopper  appears;  as  a  re- 
sult it  tends  to  repeat  this  response.  If  the  interval  before 
the  next  presentation  is  not  so  great  that  extinction  takes 
place,  a  second  "contingency"  is  probable.  This  strengthens 
the  response  still  further  and  subsequent  reinforcement 
becomes  more  probable.   It  is  true  that  some  responses  go  un- 
reinforced  and  some  reinforcements  appear  when  the  response 
has  not  just  been  made,  but  the  net  result  is  the  development 
of  a  considerable  state  of  strength,  (pp.  168-169) 

However,  according  to  Lachter,  Cole  and  Schoenfeld  (1971)  it  was 

possible  for  Skinner,  in  his  description  of  the  process  of  accidental 

conditioning,  to  salvage  the  concept  of  contingency  by  appealing  to 

"(a)  the  fact  that  the  behavior  stream  is  continuous;  (b)  to  the  inference 

that  a  reinforcer  even  when  applied  without  pre-selection  of  a  response 

must  be  contingent  upon  some  response;  (c)  to  the  presumption  that  whatever 

response  is  in  the  proper  temporal  relation  to  the  reinforcer  takes  the 

impact  of  the  'contingency'  and  emerges  as  the  conditioned  response.  To 

rescue  contingency  in  this  way,  however,  is  to  rob  it  of  at  least  part 


of  its  meaning,  because  every  reinforcement  schedule  must  then  be 
asserted  as  being  contingent,  or  conversely,  that  no  schedule  can  be 
said  to  be  non-contingent  [p.  233]." 

To  Schoenfeld,  Cole,  Lang  and  Mankoff  (1973):  "Regardless  of  how 
the  'superstition'  demonstration  is  viewed  it  made  two  things  clear:  first, 
the  'contingency'  conventionally  described  as  'procurement'  and  'pro- 
duction' could  be  adequately  stated  in  temporal  terms  alone;  and  second, 
that  operant  conditioning  was  possible  without  it,  that  is,  without  an 
experimentally  specified  dependence  of  the  temporal  distribution  of  S 
(reinforcement)  upon  the  temporal  distribution  of  R  (response)  [p.  156.]" 

The  review  of  the  literature  that  follows  includes  another  aspect 
of  contingencies  that  may  be  relevant  to  this  study.  Contingency  has 
traditionally  implied  temporal  continguity  between  response  and  reinforc- 
ing event,  temporal  continguity  meaning  the  relatively  immediate  occurrence 
of  reinforcement  after  the  organism's  response.  This  notion  that  immediate 
reinforcement  or  temporal  continguity  is  a  critical  condition  for  changing 
behavior  has  been  set  out  explicity  by  Skinner  (1953)  and  supported  by 
many  other  behaviorists  who  explain  the  way  subjects  learn  when  they 
are  classically  or  instrumentally  conditioned  by  the  principle  of 
"association  by  continguity."  The  rat  learns  the  connection  between 
lever-press  and  food  pellet.  The  dog  learns  the  connection  between  the 
bell  and  food. 

According  to  the  principle  of  contiguity  we  ought  to  find  a  1  :  1 
correspondence  between  each  response  and  reinforcement;  that  is, 
each  instrumental  response  learned  by  any  organism  must  be  re- 
inforced somehow,  and  reinforcement  must  follow  each  particular 
response  '^ery   closely  in  time.  This  strict  interpretation  of  the  principle 


of  contiguity  appears  more  difficult  to  apply  in  the  case  of  schedules 
of  intermittent  reinforcement.  However,  Mowrer  and  Jones  (1945)  offered 
the  "response-unit  hypothesis"  that  seems  to  reconcile  them.  Accord- 
ing to  Mowrer  and  Jones,  some  studies  in  the  past  have  shown  that 
the  reinforcing  effects  of  reward  applied  not  only  to  the  immediately 
preceding  behavior,  but  also,  in  a  lesser  degree,  to  behaviors  that 
are  somewhat  more  remote  from  the  reinforcement.  Therefore,  in  the 
response-unit  hypothesis  it  is  argued  that  "response"  must  be  re-defined 
to  include  the  whole  sequence  of  behaviors  leading  to  reinforcement. 

It  is  only  recently  that  the  principle  of  temporal  contiguity 
has  been  challenged  (Baum,  1973;  Bloomfield,  1972;  Rachlin,  1970)  as  a 
universal  description  of  the  relations  between  environmental  stimuli, 
responses  and  reinforcements.  For  example,  Rachlin  (1970)  suggests 
the  possibility  that  in  instrumental  conditioning  organisms  learn 
a  set  of  correlations  between  rates  of  response  and  reinforcements. 
He  gives  an  illustration  of  the  organism's  learning  correlations:  "Let 
us  consider  the  rat  that  is  in  a  chamber  with  the  bar.  Sometimes  the 
bar  is  pressed  at  a  slow  rate,  food  comes  at  a  slow  rate.  When  the  bar 
is  pressed  at  a  rapid  rate,  food  comes  at  a  rapid  rate.  We  notice  that 
in  situations  of  this  kind,  rats  tend  to  press  the  bar  rapidly.  It  is 
possible  that  the  critical  feature  of  the  relationship  between  response 
and  reinforcement  is  their  correlation  in  rate,  [p.  158]." 

Rachlin  also  makes  a  distinction  between  connections  and  corre- 
lations. He  argues  that  correlation  between  response  and  reinforcement 
must  not  be  confused  with  the  pre-arranged  shedules  of  reinforcement 
discussed  by  Ferster  and  Skinner  (1957)  where  certain  responses  produce 


reinforcement  immediately.  When  responses  are  only  correlated  with 
reinforcements,  reinforcing  events  may  be  received  between  responses, 
as  well  as  preceding  or  immediately  after  responses.  For  example, 
the  organism's  learning  of  a  positive  correlation  between  its  responses 
and  reinforcement  will  be  reflected  in  an  increased  rate  of  responding 
produced  by  increased  reinforcement  and  vice  versa  when  learning  a 
negative  correlation. 

A  study  by  Herrnstein  and  Hineline  (1966)  appears  to  show  results 
that  favor  the  correlation  hypothesis.  This  experiment  is  also  discussed 
by  Rachlin  as  testing  whether  correlations  can  be  learned  by  organisms 
when  not  accompanied  by  direct  connections  between  responses  and  reinforce- 
ments. Herrnstein  and  Hineline  found  that  rats  learned  bar-pressing 
responses  when  not  followed  by  any  other  consequence  than  a  reduction 
in  the  frequency  of  electric  shock  received.  In  this  experiment  the 
experimental  design  was  arranged  in  such  a  way  that  there  was  not  a 
1  :  1  connection  between  responses  and  shocks,  or  between  responses  and 
periods  of  no-shock.  In  the  experiment,  rapid  rates  of  bar  pressing 
responses  were  correlated  with  a  slow  rate  of  shocks;  and  when  rats 
pressed  the  bar  at  a  slow  rate,  shocks  came  at  a  rapid  rate.  The  authors 
found  that  under  these  conditions,  rats  learned  to  press  the  bar  rapidly. 

Results  obtained  in  other  studies  are  also  interpreted  by  Rachlin 
under  the  light  of  the  "correlation  hypothesis."  For  example,  in  a 
series  of  investigations  conducted  by  Maier,  Seligman  and  Solomon  (1969) 
and  Seligman,  Maier  and  Solomon  (1971)  some  dogs  were  exposed  to  electric 
shock  in  a  harness,  delivered  independently  of  their  responses.  The  dogs 
could  do  nothing  to  escape  or  avoid  the  shock  in  those  circumstances. 


According  to  the  "correlation  hypothesis,"  responses  emitted  by  the  dogs 
in  the  harness  were  completely  uncorrelated  with  the  rate  of  shock 
received.  On  the  next  day,  the  same  dogs  were  put  into  a  shuttle  box 
where  signalled  shocks  were  delivered  and  the  dogs  given  the  possibility 
of  escaping  and  avoiding  them  by  jumping  over  a  barrier.  Most  of  the 
dogs  previously  exposed  to  independent  shock  did  not  learn  to  escape. 
These  dogs  appeared  to  have  given  up  and  passively  accepted  the  electric 
shock.  This  group  of  dogs  differed  significantly  in  their  reaction  to  the 
shuttle  box  from  the  dogs  who  had  been  previously  exposed  to  escapable 
shock.  Some  of  the  passive  dogs  eventually  learned  to  escape  shock,  but 
not  until  after  being  dragged  across  the  shuttle  several  times  by  the 
experimenters.  Obviously,  prior  exposure  to  inescapable  shock  or  shock 
delivered  independently  of  their  behavior  produced  a  strong  interference 
effect  on  the  dog's  subsequent  behavior  in  the  shuttle  box.  Previous 
experience  severely  retarded  and  interfered  with  their  learning  abilities 
to  escape  and  avoid  shock.  Rachlin,  as  mentioned  before,  interprets 
these  results  in  terms  of  the  correlation  hypothesis  as  follows:  The 
dogs  learned  in  the  initial  condition  a  "zero  correlation"  between 
responding  and  environmental  events.  Learning  this  zero  correlation, 
however,  interfered  with  their  learning  of  the  new  positive  correlation 
present  in  the  shuttle  box. 

Rachlin  explains  further:   "The  evidence  provided  by  the  Seligman, 
Maier  and  Solomon  experiment  is  that  correlations,  even  when  they  are  zero 
correlations,  are  learned  (in  the  sense  that  they  have  potent  effect  on 
behavior).   It  would  be  difficult  to  explain  this  experiment  in  terms  of 
connections,  because  the  important  feature  of  the  first  stage  of  the 


experiment  when  shocks  and  responses  were  uncorrelated  was  that  there 
were  no  connections  established.  If  there  were  no  connections,  what 
could  have  been  learned?  In  terms  of  correlations,  however,  the 
experiment  is  easy  to  explain,  because  zero  correlations  exist  on  the 
same  continuum  as  positive  correlations.  There  is  not  reason  why  they 
cannot  be  learned  just  as  easily  as  positive  correlations.  Then,  the 
zero  correlation,  already  learned,  interferes  with  the  effect  of  the 
positive  correlation  imposed  later  [p.  165]." 

The  review  of  the  literature  that  follows  leaves  the  theoretical 
aspects  of  contingencies  and  concentrates  on  reviewing  empirical  evidence 
collected  in  several  areas  of  research  regarding  the  differential  effects 
of  administering  positive  contingent  and  non-contingent  outcomes.   In 
most  of  the  following  studies  contingency  vs.  non-contingency  were 
operationally  defined  in  the  way  proposed  by  Schoenfeld  and  Farmer,  1970: 
contingency  means  "that  the  distribution  in  time  of  R  [response] 
determines  the  distribution  in  time  of  reinforcements"  while,  on  the 
other  hand  "non-contingency  means  that  the  temporal  distribution  of 
reinforcements  is  not  determined  by  the  temporal  distribution  of  re- 
sponses [p.  221]." 

First,  the  empirical  evidence  collected  so  far  regarding  organisms' 
preference  for  either  type  of  reinforcement  appears  fairly  conclusive  at 
the  present  time.  Organisms  in  general  seem  to  prefer  response-contingent 
reward  over  response-independent  reward.  For  example,  Jensen  (1963) 
found  that  when  200  rats  were  given  a  choice  between  eating  pellets 
from  a  dish  placed  on  the  floor  of  a  Skinner  box  or  pressing  a  bar  to 
earn  pellets,  all  but  one  of  the  rats  left  the  dish  with  "free  pellets" 
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and  resumed  pressing  the  bar  to  obtain  food  during  the  40  minute  choice 
period.  Neuringer  (1969)  and  Carder  and  Berkowitz  (1970)  also  found 
that  animals  seem  to  prefer  response-contingent  food  over  food  delivered 
on  a  non-contingent  basis.  Singh  (1970)  found  that  not  only  rats,  but 
also  children,  prefer  to  work  to  obtain  reward  even  when  having  the 
possibility  of  obtaining  it  free.  And,  more  recently,  Tarte  and 
Collier  (1972)  conducted  three  experiments  with  pre-school  and  elementary 
school  children  to  investigate  behavioral  preferences  when  allowed  the 
choice  between  obtaining  candies  or  pennies  by  taking  them  from  a  dish 
or  by  pulling  a  lever.  Results  of  the  study  confirmed  previous  findings. 
They  showed  children's  high  preference  (77%)  for  earned  rewards. 

With  regard  to  the  effects  of  non-contingent  positive  outcomes, 
studies  from  different  areas  of  research  have  reported  investigating 
such  phenomena.  For  example,  in  the  area  of  Internal  vs.  External  Control 
developed  by  Rotter  (1966)  we  find  studies  investigating  the  effects  of 
"random  or  non-contingent  reinforcement"  upon  Ss'   expectancies  for 
future  reinforcement.  According  to  Rotter's  (1954)  social  learning 
theory  the  probability  of  any  behavior  to  occur  in  a  particular 
situation  is  a  function  of  two  important  variables:  first,  the  person's 
expectancy  that  the  given  behavior  will  be  instrumental  in  obtaining  the 
available  reinforcement,  and  second,  the  value  of  the  reinforcement  for 
the  individual  behaving.  Thus,  in  Rotter's  theory,  reinforcement's  main 
function  is  to  strengthen  Ss'   expectancy  that  a  particular  behavior  will 
be  followed  by  that  reinforcement  in  the  future. 

Experimenters  in  the  area  of  Internal  vs.  External  control  have 
exposed  ss   to  what  they  have  called  "skill  vs.  chance"  conditions.  In 
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the  first  condition  oS  are  usually  instructed  that  reward  in  the  tasks 
to  be  performed  is  determined  by  their  own  skill,  in  other  words,  con- 
tingent upon  their  performance.   In  the  second  condition,  5s  are  instructed 
that  obtaining  reward  is  outside  their  control,  that  is  dependent  upon 
chance,  fate  or  powerful  others.  The  basic  hypothesis  underlying  these 
experiments  is  that  if  a  person  perceives  a  reinforcement  as  being  con- 
tingent upon  his  own  behavior,  the  occurrence  of  positive  or  negative 
reinforcement  will  strengthen  or  weaken  the  probability  for  that  behavior 
to  occur  again  in  the  same  or  similar  condition.  If  S   sees  reinforce- 
ment as  being  out  of  his  control  or  non-contingent,  then  the  behavior 
preceding  reinforcement  will  have  a  lower  probability  to  re-occur. 

To  test  the  above  hypothesis  some  studies  were  carried  out  comparing 
verbal  expectancies  for  future  reinforcement  under  chance  and  skill  con- 
ditions. One  of  the  first  studies  was  that  undertaken  by  Phares  (1957)  who 
used  an  ambiguous  color  matching  task  and  instructed  half  of  the  5s  that 
the  task  was  so  difficult  that  success  would  be  a  matter  of  luck  and 
another  half  that  success  would  be  a  matter  of  skill.  Expectancy  was 
measured  by  the  number  of  chips  a  S  would  be  willing  to  bet  on  his 
probability  of  being  correct  on  the  succeeding  trial.  Despite  the  fact 
that  both  groups  received  the  same  number  and  sequence  of  reinforcements, 
the  skill  conditions  had  greater  effect  on  raising  or  lowering  expectancies 
for  future  reinforcements  than  chance  conditions. 

In  a  second  study  reported  one  year  later,  James  and  Rotter  (1958) 
investigated  the  effects  of  partial  vs.  100%  reinforcement  on  the  extinction 
of  expectancies  developed  under  skill  and  chance  conditions.  According  to 
James  and  Rotter  (1958,  p.  398),  "On  the  basis  of  social  learning  theory. 
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it  was  reasoned  that  under  chance  conditions  of  100%  reinforcement, 
S   received  no  cues  of  non-reinforcement  during  the  training  series. 
When  extinction  begins  he  utilizes  the  first  non-reinforcements  as 
cues  that  the  situation  has  changed.  Since  control  of  the  situation 
is  perceived  as  external  there  is  a  sudden  shift  in  expectancy  and 
extinction  is  rapid.  With  partial  reinforcement  under  chance  conditions 
S   receives  cues  of  non-reinforcement  as  well  as  reinforcement.  When 
extinction  is  begun  non-reinforcement  does  not  produce  a  new  cue  which 
he  can  use  to  discriminate  a  change  in  situations.  Consequently, 
extinction  is  more  gradual  and  more  trials  are  required  before  the 
situation  is  recategorized. "  It  is  interesting  to  note  that  Sheffield 
(1949)  had  already  offered  a  similar  interpretation  of  this  phenomenon. 
However,  hers  was  primarily  based  upon  stimulus-response  concepts  while 
James  and  Rotter  introduced  the  expectancy  variable. 

To  investigate  the  validity  of  Rotter's  social  learning  theory 
hypothesis,  James  and  Rotter  (1958)  used  a  simple  but  ambiguous  card- 
guessing  task  in  which  success  was  totally  controlled  by  the  experimenter, 
although  it  did  not  appear  so  to  the  Ss.      Instructions  were  then  used  to 
create  skill  vs.  chance  conditions.  Ss   in  the  skill  condition  were 
instructed  that  success  in  the  task  depended  primarily  upon  their  own 
skills,  while  Ss   in  the  chance  condition  were  told  that  success  in  such 
a  task  was  entirely  a  matter  of  luck.  To  summarize,  results  of  the  study 
seemed  to  be  in  agreement  with  the  hypothesis  postulated  by  the  authors 
of  the  study.  Under  the  skill  condition,  the  50%  reinforcement  schedule 
produced  more  rapid  extinction  of  expectancies  than  the  100%  reinforce- 
ment schedule,  while  the  chance  condition  showed  the  results  typical  of 
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previous  studies  using  partial  reinforcement:  the  100%  reinforcement 
schedule  produced  faster  extinction  than  the  50%  or  partial  reinforce- 
ment schedule.  Expectancies  of  success  were  measured  by  .ss'own  rating 
on  an  11-point  scale.  Extinction  was  considered  to  occur  when  the 
verbalized  expectancy  fell  to  either  0  or  1  on  three  consecutive  trials. 

Another  experiment  reported  by  Rotter,  Liverant  and  Crowne  (1961) 
replicated  James  and  Rotter's  findings  without  using  different  instructions 
to  create  chance  vs.  skill  conditions.  In  this  study,  Ss   were  exposed  to 
two  different  tasks  which  would  be  regarded  as  skill-  and  chance- 
controlled  on  the  basis  of  the  Ss'   previous  cultural  experience.  The 
skill-determined  task  involved  a  motor-skill  apparatus  (Vertical 
Aspiration  Board)  while  the  chance-determined  task  involved  the  card- 
guessing  procedure  used  by  James  and  Rotter.  Results  of  this  study 
indicate  that  verbal  expectancies  showed  less  increments  and  decrements 
under  the  situation  where  reinforcement  was  perceived  by  5s  as  being 
non-contingent  upon  their  behavior  (chance  condition).  5s  showed  much 
greater  fluctuations  of  verbal  expectancies  under  the  skill  condition. 
This  study  also  replicated  James  and  Rotter's  (1958)  findings  regarding 
the  resistance  to  extinction  offered  by  verbal  expectancies  from  5s 
exposed  to  100%  vs.  partial  reinforcement  under  chance  vs.  skill  con- 
ditions. 

Other  studies  have  also  tested,  at  least  indirectly,  for  any 
differential  effects  produced  by  contingent  vs.  non-contingent  positive 
outcomes.   For  example,  Bandura  and  Perloff  (1967)  conducted  a  study  with 
7-  to  10-year-old  children  in  which  the  authors  utilized  a  self-monitored 
reward  procedure  in  one  of  the  experimental  conditions.  That  is,  one 
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group  of  children  was  exposed  to  an  experimental  condition  in  which  5s 
had  to  set  their  own  standards  of  behavior  required  to  attain  reinforce- 
ment, and  also  had  to  administer  the  rewards  to  themselves  when  reaching 
their  self-prescribed  standard  of  performance  (contingent  reward).  A 
second  group  of  children  was  exposed  to  another  experimental  condition 
that  consisted  of  an  externally  controlled  reward  system.   In  this 
condition  reward  was  administered  on  a  non-contingent  basis,  that  is, 
each  child  "inherited"  a  number  of  tokens  before  playing  the  game.  A 
third  group  of  children  was  treated  as  a  control  group.  Results  of  the 
study  showed  that  both  the  self-contingently  monitored  (contingent  re- 
ward) and  the  externally  controlled  (non-contingent)  reward  conditions 
were  equally  efficacious  in  inducing  behavioral  productivity  as  compared 
to  the  control  condition. 

A  second  study  also  using  the  self-monitored  system  in  one  of  the 
conditions,  tested  for  the  differential  effect  upon  behavioral  produc- 
tivity of  contingently  administered  vs.  non-contingently  imposed  reward. 
In  this  study,  Liebert,  Spiegler  and  Hall  (1970)  required  5s  to  set  their 
own  standards  and  to  turn  a  crank  to  achieve  them.  5s  in  the  contingent- 
reward  condition  self-administered  tokens  whenever  the  self-selected 
standards  were  attained.  5s  in  the  non-contingent  reward  condition  re- 
ceived the  tokens  at  equal  time  intervals  while  playing,  being  yoked  to 
5s  in  the  contingent  condition  with  respect  to  density  of  reinforcement 
and  intervals  of  time  for  delivery  of  reinforcement.  The  exchange  value 
of  tokens  (none,  low  and  high)  was  also  an  experimental  variable  manipu- 
lated by  the  experimenters.  Results  of  this  study  showed  that  the  pro- 
ductivity of  children  receiving  exchangeable  tokens  exceeded  that  of 
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the  control  group,  who  recieved  no  tokens.  The  number  of  responses 
(cranks)  emitted  per  session  was  directly  related  to  the  value  of  the 
tokens,  in  both  experimental  groups.  However,  an  interesting  result  was 
obtained  despite  the  fact  that  5s  in  the  externally-controlled  reward 
system  were  explicitly  told  that  they  were  being  rewarded  on  a  non- 
contingent  basis,  they,  too,  responded  differentially  to  the  different 
values  assigned  to  the  tokens.  Even  more  significant,  5s  in  the  non- 
contingent  condition  changed  their  standards  significantly  more  than 
5s  in  the  contingent-reward  condition.  Liebert,  Spiegler  and  Hall  (1970) 
interpreted  these  results  as  follows:  "Thus,  it  appears  that  non- 
contingently  rewarded  5s  may  well  have  changed  their  standard  frequently 
in  an  effort  to  "understand"  or  maximize  the  contingency,  a  phenomenon 
that  may  have  numerous  counterparts  in  life  situations  where  the  criteria 
for  productivity  are   ambiguous  [p.  246]." 

One  of  the  most  typical  methods  of  comparing  the  effects  of  con- 
tingent vs.  non-contingent  positive  events  has  been  to  shift,  within  the 
same  individual,  from  a  functioning  contingent  schedule  to  a  non-contingent 
schedule,  and  vice  versa.  The  effects  on  the  rate  of  responding  produced 
by  the  shift  are  then  carefully  observed  and  measured.  For  example,  the 
results  most  often  reported  in  the  animal  and  human  literature  when  using 
this  method  has  been  a  decrease  in  the  rate  of  responding  when  organisms 
are  exposed  to  non-contingent  positive  events  as  compared  to  the  rate 
maintained  during  the  stage  of  contingent  reinforcement.  A  typical  study 
in  the  human  literature  is  that  conducted  by  Hart,  Reynolds,  Baer,  Brawl ey 
and  Harris  (1968).   In  this  study,  the  experimenters  used  the  reversal 
design  incorporating  the  two  different  contingencies  of  reinforcement 
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upon  cooperative  play  responses  of  a  5-year-old  girl  in  a  pre-school 
setting.  A  baseline  phase  was  recorded,  then  non-contingent  social 
reinforcement  from  teachers  was  introduced.  After  several  sessions  of 
receiving  non-contingent  social  attention  and  approval,  teachers 
began  to  administer  the  social  reinforcement  only  contingent  upon 
cooperative  play  or  approximations  to  it.  Following  evidence  of 
changes  in  the  rate  of  cooperative  play  behaviors,  each  condition  was 
discontinued  and  returned  to  a  prior  condition  for  the  purpose  of 
demonstrating  experimental  control  over  the  behavioral  changes.  Hart 
et  al.    (1968)  reported  data  showing  that  non-contingent  social  attention 
and  approval  did  not  appreciably  develop  cooperative  play  in  the  girl. 
However,  significant  rate  changes  were  observed  everytime  the  social 
reinforcement  was  made  contingent  upon  cooperative  play  behavior. 

Schoenfeld,  Cole,  Land  and  Mankoff  (1973)  argue,  however,  that 
shifts  from  contingent  to  non-contingent  schedules  of  reinforcement 
usually  produce  an  increased  variability  of  responding  since  no  constraint 
is  placed  on  the  topography  of  the  5's  behaviors  when  exposed  to  non- 
contingent  reinforcement  as  compared  to  contingent  reinforcement.  This 
greater  variability  in  behavior,  they  believe,  possibly  accounts  for  the 
greater  reduction  in  rates  of  responding. 

They  also  claim  that  a  lower  rate  of  responding  under  non-contingent 
reward  is  not  a  universal  finding.  Other  occasional  reports  have  been 
made  of  indefinite  maintenance  of  ongoing  rates  of  responding  during 
prolonged  exposure  to  what  the  authors  called  non-contingent  schedules 
of  reinforcement.  For  example,  a  study  by  Fenner  (1969)  reports  that 
key  pecking  acquired  by  two  pigeons  on  an  autotraining  schedule  was 
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maintained  by  a  non-contingent  fixed  interval  6-sec.  schedule  of  re- 
inforcement. Neuringer  (1970)  reinforced  with  grain  the  first  three 
pecks  emitted  by  pigeons  on  a  response-key.  Neuringer  found  later  that 
pigeons  continued  to  peck  the  response-key  "superstitiously"  throughout 
50  experimental  sessions  in  which  grain  was  presented  independent  of  the 
subjects'  behaviors. 

The  following  studies  are  especially  relevant  to  the  present 
investigation  because  they  are  concerned  with  children's  academic 
performance,  although  they  deal  only  with  the  effects  of  contingent 
reinforcement.  For  example,  Kirby  and  Shields  (1972)  reported  increases 
in  the  rate  of  5s'  responses  in  arithmetic  tasks  when  using  a  fixed 
ratio  schedule  of  praise  and  immediate  correctness  feedback  contingent 
upon  Ss'   performance.  They  also  reported  a  collateral  increase  in 
percentage  of  time  in  attending  behavior  when  the  above  procedure  was 
used.  Removal  of  such  treatment  produced  decreases  in  both  rate  of 
responses  and  attending  behavior.  Hopkins,  Schutte  and  Garton  (1971) 
using  an  ABAB  experimental  design  also  found  greater  effectiveness  of 
using  the  procedure  of  allowing  access  to  playground  contingent  upon 
children's  completion  of  their  academic  assignments  as  compared  to  a 
baseline  condition.  These  authors  reported  the  superiority  of  using 
reinforcement  contingent  upon  children's  performance  in  producing  increases 
in  work  rates  and  trends  towards  fewer  errors.  Lahey,  McNees  and  Brown 
(1973)  have  also  reported  significant  improvements  in  children's  reading 
comprehension  with  the  utilization  of  praise  and  pennies  made  contingent 
upon  correct  answers.  Chadwick  and  Day  (1971)  measured  the  effects  of 
contingent  tangible  reinforcers  (points)  and  social  reinforcements  on 
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children's  academic  performance.  Three  dependent  variables  were  measured 
by  the  authors  of  this  investigation:  percentage  of  time  at  work,  work 
output  per  minute  and  accuracy  of  performance.  All  three  dependent 
variables  showed  higher  increases  when  tangible  and  social  reinforce- 
ments were  administered  contingent  upon  5s'  performances  as  compared 
to  a  baseline  condition.  Other  studies  which  have  reported  similar 
findings  when  using  contingent  reinforcement  conditions  include  Knapczyk 
and  Livingston  (1973)  and  Brigham,  Graubard  and  Stans  (1972). 

A  few  studies  have  reported  the  diffential  effects  of  contingent 
as  well  as  non-contingent  reward  upon  academic  performance.  Glynn  (1970), 
for  example,  utilized  four  different  groups  of  children  to  compare  the 
effects  produced  by  self-determined  and  experimenter-determined  token 
reinforcement  (contingent  conditions),  chance-determined  token  re- 
inforcement (non-contingent  condition),  and  no  token  treatment  (control 
condition).  Results  of  this  study  showed  that  the  non-contingent  con- 
dition produced  a  level  of  accuracy  in  Ss'    performance  that  was  not 
only  lower  than  those  produced  by  the  two  contingent  conditions  but 
also  lower  than  the  level  of  accuracy  maintained  by  the  control  group. 
In  another  study,  Brigham,  Finfrock,  Breunig  and  Bushell  (1972)  exposed 
six  school  kindergarten  children  to  three  different  reinforcement  con- 
ditions: a  baseline  condition  in  which  no  tokens  were  administered,  another 
condition  in  which  tokens  were  administered  on  ss'   correct  responses  and 
finally  a  condition  in  which  tokens  were  delivered  on  a  non-contingent 
basis.  They  found  that  children  were  more  accurate  when  the  tokens  were 
delivered  contingent  upon  their  correct  responses  and  that  non-contingent 
delivery  of  tokens  reduced  accuracy  below  baseline  levels.  On  the  other 
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hand,  these  authors  reported  that  an  anlysis  of  the  absolute  rate  of 
responses--correct  and  incorrect  responses--also  showed  that  children 
had  nearly  doubled  their  productivity  during  the  non-contingent  phase 
as  compared  to  the  contingent  phase. 

^  In  sum,  then,  studies  measuring  the  differential  effects  produced 
on  academic  and  non-academic  behaviors,  by  the  contingent  and  non-con- 
tingent administration  of  rewards  have  reported  evidence  of  significant 
increases  in  rates  of  responding  under  contingent  reinforcement  con- 
ditions. When  both  conditions  of  reinforcement  were  compared,  contingent 
reinforcement  typically  showed  superiority  over  non-contingent  reinforce- 
ment in  producing  positive  effects.  Furthermore,  some  studies  reported 
decreases  or  deterioration  of  Ss'    rates  of  responding  under  the  non- 
contingent  condition.  Only  one  study  reported  that  although  contingent 
reinforcement  produced  higher  accuracy  in  S's '  academic  performance,  an 
analysis  of  their  absolute  rate  of  responding  showed  that  5s  nearly 
doubled  their  work  output  under  the  non-contingent  phase.  All  studies 
reviewed  utilized  either  reversal  or  group-statistical  designs  in  their 
comparison  of  the  effects  of  contingent  and  non-contingent  reinforcement. 

Statement  of  the  Problem 
It  was  the  purpose  of  this  investigation  to  test  for  any  differential 
effects  on  children's  academic  performances  produced  by  the  exposure  of 
each  child  to  two  different  experimental  conditions:  one  in  which 
external  consequences  were  arranged  to  be  administered  contingent  upon 
their  responding  on  the  academic  task  and  another  one  in  which  outcomes 
were  arranged  on  a  non-contingent  basis.  Again,  for  the  purpose  of  this 
study,  contingency  and  non-contingency  were  operationally  defined  along 
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the  lines  proposed  by  Schoenfeld  and  Farmer  (1970).  That  is,  in  the 
contingent  condition,  the  temporal  distribution  of  the  experimentally 
pre-specified  responses  determined  the  distribution  in  time  of  the 
external  consequences,  while  in  the  non-contingent  condition  the  temporal 
distribution  of  outcomes  was  not  determined  by  the  temporal  distribution 
of  responses. 


CHAPTER  II 
METHOD 

Two  experiments  were  conducted.   In  Experiment  I  a  group  of  first- 
grade  children  were  individually  exposed  on  a  daily  basis  to  two  different 
experimental  conditions.  In  one  of  them,  each  S  was  given  tokens  con- 
tingent upon  his  correct  performance  on  an  arithmetic  task.  In  a  second 
condition  each  S   received  tokens  which  were  given  independent  of  his 
performance  on  the  same  task.  The  quality  of  performance  was  measured 
by  accuracy  of  responses  to  arithmetic  problems  and  rate  of  improvement. 
Productivity,  operationally  defined  as  the  frequency  of  arithmetic 
problems  attempted  per  session  regardless  of  accuracy,  was  also  measured 
in  terms  of  rates  of  problems  completed  per  session  and  rate  of  change 
in  that  frequency  over  time.  Tokens  obtained  during  the  performance 
could  be  later  exchanged  for  a  variety  of  toys  and  candies. 

In  Experiment  II  another  group  of  first-grade  children  was  exposed 
on  a  daily  basis  to  two  different  experimental  conditions.   In  one  of  them, 
tokens  were  delivered  contingent  upon  the  ^'s  correct  responses  on  the 
arithmetic  task,  but  withdrawal  of  tokens  also  occurred  everytime  the 
S   made  an  incorrect  response.   In  a  second  experimental  condition,  delivery 
and  withdrawal  of  tokens  occurred  on  a  non-contingent  basis,  that  is, 
independently  of  the  correctness  of  responses.  As  in  Experiment  I,  tokens 
obtained  during  the  performance  could  be  later  exchanged  for  a  variety  of 
toys  and  candies. 
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In  this  investigation  a  multiple  schedule  design  (Ferster  and 
Skinner,  1957)  was  adopted.  The  multiple  schedule  design  is  generally 
considered  more  sensitive  to  individual  differences  than  the  ABAB 
design.  Using  a  multiple  schedule,  findings  of  differential  respond- 
ing are  quite  powerful  experimental  results.   In  this  particular  type 
of  schedule,  differential  rates  of  responding  are  more  clearly  seen  as 
being  a  product  of  the  specific  control  produced  by  the  different  stimuli 
and  schedules  of  reinforcement  used  in  each  component.  Two  main  dis- 
advantages are  generally  attributed  to  the  multiple  schedule  design, 
however.  First,  it  is  usually  quite  difficult,  especially  when  using 
human  5s,  to  employ  two  or  more  experimental  conditions  per  day  on  the 
same  subject,  as  compared  to  employing  a  single  condition  for  several 
days.  Second,  there  is  always  the  possibility  of  generalization  from 
one  experimental  condition  to  another. 

During  the  pilot  work  conducted  previous  to  this  investigation,  an 
interesting  phenomenon  was  observed.  Children  generally  did  not  show  any 
evidence  of  differential  performance  when  exposed  to  both  contingent  and 
non-contingent  reward  conditions.  They  seemed  not  to  discriminate  between 
the  experimental  conditions  and  furthermore,  they  appeared  to  work  as 
hard  under  both  types  of  arrangements. 

Several  environmental  stimuli  were  then  systematically  manipulated 
throughout  the  pilot  work  and  later  introduced  in  this  investigation, 
especially  those  that  appeared  to  facilitate  the  process  of  discrimi- 
nation. Environmental  stimuli  were  made  quite  different  for  both 
conditions:  different  experimenters,  different  rooms  and  different 
color  sheets  associated  with  each  experimental  condition.  All  of  these 
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environmental  variables  were,  of  course,  counterbalanced  among  5s 
to  control  for  their  possible  direct  effects.  Finally,  each  S   had 
a  prolonged  exposure  to  both  experimental  conditions  that  was  also 
expected  to  facilitate  discrimination. 

These  procedures  were  used  in  Experiments  I  and  II;  however,  to 
facilitate  the  process  of  discrimination  even  further,  another  variable 
was  introduced  in  Experiment  II:  withdrawal  of  rewards.  Introduction 
of  the  withdrawal  of  reinforcement  procedure  was  also  made  in  response 
to  the  findings  of  the  pilot  work  that  the  administration  of  contingent 
vs.  non-contingent  positive  events  alone  did  not  seem  to  produce  any 
significant  difference  in  the  way  children  performed  under  both 
experimental  conditions. 

The  withdrawal  of  reinforcement  procedure  commonly  known  as 
"response  cost"  has  been  extensively  used  in  laboratory  research  with 
human  5s  (Weiner,  1962;  1963;  1964;  1965a;  1965b;  1969).  This  procedure 
has  also  proved  to  be  a  powerful  one  in  controlling  behavior  when  used 
contingent  upon  5s'  behaviors  outside  the  laboratory  and  in  therapeutic 
situations  (e.g.,   Boren  and  Colman,  1970;  Kazdin,  1971;  Winkler,  1970). 

Phillips,  Phillips,  Fixen  and  Wolf  (1971)  for  example,  contrasted 
the  relative  efficacy  of  token  reinforcement,  response  cost  and  both  pro- 
cedures combined  with  predelinquent  boys.  These  experimenters  found  that 
the  administration  of  positive  reinforcement  plus  a  response  cost  procedure 
resulted  in  a  greater  percentage  of  correct  response  on  a  quiz  adminis- 
tered after  watching  a  TV  news  program.   In  another  study,  Schmauk  (1970) 
reports  that  response  cost  seemed  to  make  5s  more  aware  of  the  contingencies 
when  compared  to  other  punishment  procedures. 
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Experiment  I 
Subjects 

Eight  students  (4  boys  and  4  girls)  selected  by  the  teacher  from  a 
first  grade  class  at  Moseley  Elementary  School,  Palatka,  Florida,  served 
as  subjects.  The  5s  were  between  6  and  7  years  old  (see  Appendix  A  for 
futher  description  of  5s). 
Materials 

Two  distinctively  different  rooms  at  Moseley  Elementary  School  were 
used  for  the  experiment.   In  each  room  there  was  an  armchair  where  the  5 
could  sit  on  one  side  of  a  wooden  screen.  On  the  other  side  of  the  screen 
there  was  a  table  containing  a  carousel  projector,  a  whistle  and  a  bell 
that  were  used  by  the  experimenter  (£").  The  screen  did  not  allow  5  to 
fully  see  E  on  the  other  side  of  the  screen  but  E   could  observe  the  5's 
written  performance  from  the  other  side  (see  Appendix  B).  The  carousel 
projector  contained  slides  with  numbers  0  through  20,  equivalent  to  the 
number  of  tokens  to  be  collected  by  5.  The  slides  were  projected  on  a 
screen  placed  in  front  of  5.  Next  to  the  5's  chair  a  box  was  placed  con- 
taining a  large  number  of  tokens  that  could  be  picked  up  by  5  at  the  end 
of  his  performance,  depending  on  the  last  number  projected  on  the  screen. 
Also,  on  the  floor  next  to  the  5's  chair  was  a  pile  of  children's  comics. 

Two  sets  of  sheets  of  paper  containing  simple  counting  tasks  were 
used.  Sheets  of  one  set  were  blue  and  the  other  set  was  yellow.  On  top 
of  the  blue  sheets,  a  circle  appeared  at  each  corner.  Below  each  of  the 
circles  were  5  different  arithmetic  problems.  Each  problem  consisted  of 
circles  and  squares  alternated  randomly.  On  the  right  hand  side  of  each 
problem  four  numbers  appeared  in  column.  One  of  the  numbers  represented 
the  correct  number  of  circles  contained  in  that  specific  problem.  Two 
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different  blue  sheets  containing  a  total  of  20  problems  were  presented 
to  every   child  during  each  session  (see  Appendix  C). 

The  yellow  sheets  were  identical  in  format  except  that  a  square 
appeared  at  each  corner  instead  of  a  circle.  On  the  right  hand  side  of 
each  problem  four  numbers  appeared  in  column.  One  of  the  numbers  represented 
the  correct  number  of  squares  contained  in  that  specific  problem.  Two 
different  yellow  sheets  containing  a  total  of  20  problems  were  presented 
to  every   child  during  each  session  (see  Appendix  D). 

To  control  for  the  level  of  difficulty  of  problems  on  both  yellow 
and  blue  sheets,  problems  appearing  on  the  two  different  color  sheets 
contained  equivalent  numbers  of  circles  and  squares.  Also,  the  alterna- 
tive answers  were  the  same  for  each  type  of  sheet. 
Procedure 
Preparatory  stage: 

For  three  consecutive  days,  each  child  was  brought  to  the  rooms  by 
each  experimenter  to  get  acquainted  with  the  task,  tokens  and  prizes. 
Each  child  was  primarily  familiarized  with  the  way  in  which  numbers  were 
projected  on  the  screen  in  front  of  him.  The  procedure  to  follow  was 
explained  to  him  by  E   in  the  following  manner:  Everytime  he  came  to  the 
room  he  would  have  to  sit  in  the  armchair  and  at  the  sound  of  the  whistle 
he  would  begin  to  work  on  the  problems  placed  in  front  of  him.  The 
procedure  of  counting  the  number  of  circles  or  squares  in  each  problem, 
depending  on  the  sheet  presented,  was  also  explained  to  him.  E 
explained  that  it  would  be  his  task  to  choose  the  number  of  circles  or 
squares  from  four  alternative  answers  on  the  right.  First,  he  would  have 
to  complete  the  left  hand  column  of  the  sheet  before  continuing  with  the 
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problems  on  the  right  hand  column.   In  case  of  completing  one  sheet,  he 
could  continue  working  on  the  second  sheet  available  on  his  desk.  During 
the  three  days  of  the  trial  period,  each  child  was  shown  the  procedure  of 
obtaining  tokens  that  could  be  exchanged  later  for  toys  or  candies.  E 
explained  to  S   that  during  his  performance,  numbers  on  the  screen  would 
change--the  noise  of  the  carousel  projector  plus  the  bell  ringing  would 
indicate  to  him  that  a  new  and  higher  number  of  tokens  was  projected  on 
the  screen.  Numbers  projected  on  the  screen  would  represent  the  number 
of  tokens  he  was  getting.  E  explained  to  S   that  at  the  end  of  2  minutes 
he  would  hear  the  whistle  again  and  at  that  time  he  would  have  to  stop 
working.  Then,  he  would  pick  up  a  number  of  tokens  equivalent  to  the 
last  number  shown  on  the  screen.  This  procedure  was  practiced  several 
times  during  the  three  days  of  preparation  for  the  experiment.  During 
this  trial  period,  E   let  the  child  exchange  tokens  for  a  variety  of  toys 
and  candies  of  different  token-prices,  attempting  to  establish  the  tokens 
as  conditioned  reinforcers  for  the  child. 

E  also  explained  to  S   the  purpose  of  the  comics  on  the  floor  next 
to  him,  that  if  at  any  time  he  felt  tired,  he  could  pick  the  comics  up  and 
read  them  as  he  wished. 
Experimental  procedure: 

Every  day  each  S  was  conducted  first  to  one  of  the  rooms  to  have  a 
2-minute  session  with  one  of  the  Es.     At  the  end  of  his  first  session  with 
one  of  the  Es,   and  after  collecting  the  tokens,  S  went  to  the  second  room 
to  work  with  a  second  E   for  two  more  minutes.  A  period  of  time  ranging 
between  5  and  10  minutes  usually  elapsed  between  one  session  and  the 
other. 
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In  one  of  the  rooms,  one  of  the  Es   administered  the  contingent 
condition.  That  is,  after  the  sound  of  the  whistle  E  added  one  point  on 
the  screen  paired  with  the  sound  of  the  bell  ringing  at  the  end  of  every 
correct  choice  made  to  a  problem.  At  the  end  of  2  minutes  E   sounded  the 
whistle  again  indicating  that  the  session  was  over. 

In  another  room,  a  second  E   administered  the  non-contingent  con- 
dition. That  is,  after  the  sound  of  a  whistle  E   began  adding  one  point 
on  the  screen  paired  with  the  bell  ring,  according  to  a  time  schedule 
prepared  in  advance  of  the  session.  This  schedule  was  independent  of 
the  S's   performance  on  this  task.  The  number  of  points  projected  on  the 
screen,  to  be  exchanged  later  for  tokens,  was  presented  according  to  the 
number  of  tokens  obtained  by  S   during  the  alternate  session  of  contingent 
del ivery  of  tokens. 

Both  experimental  conditions  were  presented  daily  and  their  order 
of  presentation  alternated,  to  control  for  any  effects  produced  by  the 
order  in  which  they  were  presented  to  S.     Also,  Es   and  environmental 
stimuli  such  as  rooms  and  their  corresponding  set  of  task  sheets  (blue 
or  yellow)  were  counterbalanced  among  all  Ss   to  control  for  their  possible 
effects. 

At  the  end  of  the  two  daily  sessions  S  was  allowed  to  exchange  the 
tokens  for  his  choice  of  toys  and  candies.  The  number  of  days  exposed  to 
the  experimental  conditions  varied  with  each  child.  Although  the  study 
was  conducted  for  a  total  of  21  school  days,  children  were  absent  from 
school  some  days  during  this  period. 
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Experiment  II 
Subjects 

Eight  students  (4  boys  and  4  girls)  were  originally  selected  by 
their  teacher  and  assigned  to  this  experiment.  However,  one  of  the  girls 
was  ill  14  days  out  of  the  21  days  in  which  the  experiment  was  conducted 
and,  consequently,  the  data  on  her  performance  were  later  discarded  from 
the  final  results.  Ss   for  this  experiment  were  students  from  a  first 
grade  class  at  Moseley  Elementary  School,  Palatka,  Florida.  The  oS '  ages 
ranged  between  6  and  7  years  old.  Ss   in  Experiment  II  were  different  from 
those  Ss   participating  in  Experiment  I  (see  Appendix  A  for  further 
description  of  5s). 
Materials 

The  same  two  rooms  and  equipment  used  in  Experiment  I  were  also  used 
for  this  experiment.  The  same  two  Es   were  involved  in  this  experiment, 
too.  Only  a  new  instrument  was  introduced:  a  "cricket"  was  utilized  dur- 
ing the  sessions  to  announce  the  losing  of  points  projected  on  the  screen. 

Two  sets  of  sheets,  identical  to  those  used  in  Experiment  I,  were 
also  used  in  this  experiment. 
Procedure 
Preparatory  stage: 

The  first  three  days  of  the  preparatory  stage  were  conducted  in  the 
same  way  as  in  Experiment  I,  except  that  in  this  experiment  5s  were  also 
acquainted  with  the  procedure  used  by  E   to  communicate  to  them  the  loss  of 
a  point  or  token.   Loss  of  a  token  was  indicated  by  a  change  in  the  number 
projected  on  the  screen  (to  a  lower  number)  paired  with  the  sound  of  the 
"cricket."  Gaining  one  point  would  be  indicated  as  in  Experiment  I,  by 
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a  change  in  the  number  projected  on  the  screen  (to  a  higher  number)  and 
the  sound  of  the  bell. 
Experimental  procedure 

Every  day  each  S  was  conducted  to  one  of  the  rooms,  where  one  of 
the  experimental  conditions  was  administered.  At  the  end  of  the  first 
session  in  that  room  S  was  conducted  to  a  second  room  for  the  adminis- 
tration of  a  second  experimental  condition.  A  period  of  time  ranging 
between  5  and  10  minutes  usually  elapsed  between  one  session  and  the 
other. 

In  one  of  the  rooms,  one  of  the  Es   administered  the  contingent 
condition.  After  signaling  the  beginning  of  the  session  by  using  the 
sound  of  the  whistle  the  experimenter  began  adding  one  point  to  the 
screen  paired  with  the  sound  of  the  bell  at  the  end  of  every   choice 
by  S.      In  this  experiment,  however,  E   also  took  away  one  point  (pro- 
jected on  the  screen  and  paired  with  the  sound  of  a  cricket)  every  time 
an  incorrect  choice  occurred.  At  the  end  of  the  2-minute  session  the 
E   sounded  the  whistle  indicating  that  the  session  was  over.  The  same 
type  of  sheets  were  used  for  each  S   throughout  his  exposure  to  this 
experimental  condition.  At  the  end  of  the  session  S  was  allowed  to 
pick  up  the  number  of  tokens  equivalent  to  the  points  projected  on  the 
screen. 

When  conducted  to  the  other  room,  a  second  E   administered  the  non- 
contingent  condition.  That  is,  after  the  initial  signal  of  the  whistle 
E   began  adding  one  point  paired  with  the  sound  of  the  bell  or  taking  away 
one  point  paired  with  the  sound  of  the  cricket,  according  to  an  independent 
and  previously  elaborated  schedule.  At  the  end  of  two  minutes  after  the 
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initial  signal,  £"  whistled  again  indicating  the  end  of  the  session. 
The  same  type  of  sheet  was  used  on  a  daily  basis  in  this  condition.  At 
the  end  of  this  session,  S  was  allowed  again  to  collect  tokens  equiv- 
alent to  the  last  number  projected  on  the  screen.  At  the  end  of  the 
two  daily  sessions  S  was  allowed  to  exchange  the  tokens  obtained  in 
both  conditions  for  toys  or  candies. 

Both  experimental  conditions  were  presented  daily  as  in  Experiment 
I,  and  their  order  of  presentation  alternated.  Also,  Es   and  environmental 
stimuli  were  counterbalanced  among  5s. 


CHAPTER  III 
RESULTS 

The  differential  effects  produced  by  the  experimental  conditions 
were  measured  on  two  dependent  variables:  accuracy  and  productivity  of 
the  5's  daily  performance  on  the  arithmetic  task.  The  basic  measure  of 
accuracy  utilized  in  this  investigation  was  the  Accuracy  Ratio.  The 
Accuracy  Ratio  is  defined  as  the  ratio  between  frequency  of  correct 
responses  and  frequency  of  incorrect  responses  (Pennypacker,  Koenig  and 
Lindsley,  1972).  The  productivity  of  S  was  measured  by  the  daily 
frequency  of  arithmetic  problems  attempted  per  session,  regardless  of 
the  accuracy  of  his  performance. 

Since  information  regarding  proportional  changes  of  a  behavior  is 
valuable,  the  accuracy  ratios  and  frequencies  of  problems  completed  per 
session  were  plotted  on  Standard  Behavior  Charts  (Pennypacker  et  al., 
1972).  Figures  1  through  30  (Appendix  E)  show  graphically  the  daily 
accuracy  ratios  for  each  S   under  each  experimental  condition.  Figures 
31  through  60  (Appendix  F)  present  graphically  the  daily  frequency  of 
problems  completed  by  each  S   during  each  experimental  session.  By 
plotting  behavior  frequency  data  on  a  logarithmic  scale  a  linear  graphic 
representation  of  proportional  rather  than  absolute  changes  in  behavior 
frequencies  can  be  obtained  (Koenig,  1972). 

In  order  to  facilitate  an  understanding  of  the  results  presented 
in  this  chapter,  it  may  be  helpful  to  present  a  brief  description  of  the 
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Standard  Behavior  Chart  as  well  as  some  of  the  procedures  used  in  the 
analysis  of  the  data. 
Standard  Behavior  Chart 

The  Standard  Behavior  Chart  is  actually  a  semi -logarithmic  chart, 
whose  vertical  scale  includes  six  logarithmic  cycles.  This  vertical 
dimension  of  the  Standard  Behavior  Chart  represents  the  scale  of 
frequencies  or  rates  of  responses.  The  units  of  measurement  are 
movements  or  responses  per  minute.  The  horizontal  scale  represents 
the  time  scale  that  runs  for  140  consecutive  days  or  a  total  of  20 
calendar  weeks. 
Celeration 

This  is  a  measure  of  behavior  change  over  time.  Frequencies  or 
ratios  displayed  on  the  Standard  Behavior  Chart  are  usually  either 
accelerating  (x)  or  decelerating  (^)  as  time  passes.  The  term  celeration 
is  used  to  describe  the  acceleration  or  deceleration  relationships. 
Celeration  is  actually  a  measure  of  change  in  frequency  of  responding 
that  occurs  within  a  week's  period  of  time.  The  celeration  coefficient 
is  the  ratio  value  that  describes  the  slope  of  the  line  of  best  fit 
calculated  for  a  series  of  frequencies.  The  line  of  best  fit  is  obtained 
by  using  the  least  squares  method  of  regression.  One  of  the  most 
important  characteristics  of  celeration  is  that  it  provides  a  measure 
of  behavior  change  which  is  independent  of  the  initial  rate  of  behavior, 
so  that  it  gives  a  measure  of  improvement  without  reference  to  initial 
accuracy  or  speed. 
Accuracy  Ratio  Celeration 

This  is  a  measure  of  the  change  in  accuracy  that  takes  place  over 
time.  The  accuracy  ratio  celeration  provides  the  opportunity  to  compare 
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across  Ss   the  celerating  effects  on  accuracy  ratios  produced  by 
different  experimental  arrangements.  Measuring  celerating  effects 
rather  than  the  absolute  values  of  changes  in  performance  facilitates 
comparison  among  5s  allowing  for  individual  differences  in  levels  of 
performance.  Figures  61  through  75  (Appendix  G)  graphically  show  on 
the  left  side  of  each  figure  the  accuracy  ratio  celerations  for  each 
S   under  both  experimental  conditions  in  Experiments  I  and  II. 
Productivity  Celeration 

This  is  a  measure  of  change  in  productivity  or  frequency  of 
problems  attempted  that  occurs  over  time.  Figures  61  through  75 
(Appendix  G)  show  graphically  on  the  right  side  of  each  figure  the 
productivity  celerations  for  each  S   under  the  two  experimental 
conditions  in  Experiments  I  and  II. 

Analysis  of  the  Accuracy  of  Ss'    Performance 

Table  1  shows  the  geometric  means*  and  standard  deviations  of  the 
accuracy  ratios  per  experimental  condition  for  each  S   in  Experiment  I. 
A  matched  t-test  computed  on  the  difference  between  the  geometric  means 
of  Ss   in  the  two  experimental  conditions  shows  a  non-significant  differ- 
ence {t  -   .31).  Delivery  of  tokens  contingent  upon  the  S's   correct 
responses  did  not  seem  to  affect  significantly  the  average  performance 
of  Ss   as  compared  to  the  condition  in  which  tokens  were  delivered  on  a 
non-contingent  basis. 


*The  geometric  mean  is  considered  to  be  the  proper  average  for  any  ratio 
measures.  Since  the  measures  used  in  this  investigation--frequency  of 
responses,  accuracy  ratio  and  celerations — are  ratios,  the  geometric 
mean  was  chosen  as  the  appropriate  measure  of  central  tendency. 
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Table  2  shows  the  geometric  means  and  standard  deviations  of 
the  accuracy  ratios  per  experimental  condition  for  each  S   in  Experiment 
II.  A  matched  t-test  shows  a  non-significant  difference  between  the 
geometric  means  of  the  accuracy  ratios  produced  by  the  condition  in 
which  delivery  and  withdrawal  of  tokens  were  made  contingent  upon 
5s'  performance  and  those  produced  by  the  other  experimental  condition 
in  which  delivery  and  withdrawal  were  made  non-contingent  upon  5s' 
behavior  ( t  =  .42). 

A  matched  t-test  computed  for  all  5s  from  both  experiments  also 
showed  a  non-significant  difference  (t  =  .05).  Results  appear  to 
indicate  that  administration  of  tokens  on  a  contingent  and  on  a  non- 
contingent  basis  did  not  seem  to  affect  differently  the  average 
accuracy  performance  of  5s. 

Finally,  a  matched  t-test  was  computed  on  the  difference  between 
the  over-all  average  levels  of  accuracy  obtained  by  5s  participating  in 
Experiment  I  and  those  obtained  by  5s  in  Experiment  II.  The  t-test 
showed  a  statistically  significant  difference  between  both  groups  (t  = 
2.75;  p  <  .02,  two  tailed;  d.f.    =   28).  That  is,  5s  in  Experiment  I  showed 
on  the  average  a  significantly  higher  level  of  accuracy  in  their  per- 
formance than  5s  in  Experiment  II. 

Table  3  shows  the  Accuracy  Ratio  Celerations  for  each  5  under  each 
experimental  condition  in  Experiment  I.  A  matched  t-test  computed  on  the 
log  of  the  celerations  produced  by  the  two  experimental  conditions  showed 
a  non-significant  difference  (t  =  2.22).  That  is,  the  delivery  of  tokens 
on  a  contingent  and  on  a  non-contingent  basis  failed  to  produce  signif- 
icantly different  effects  on  the  rates  of  accuracy  changes  of  5s' 
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performances.  It  is  also  important  to  note  that  accelerating  effects 
occurred  in  all  cases  under  the  contingent  and  non-contingent  conditions. 

Table  4  shows  the  Accuracy  Ratio  Celerations  for  each  S   under 
the  two  experimental  conditions  in  Experiment  II.  This  Table  shows  that 
accelerating  effects  were  found  in  all  cases,  except  for  S   #10  who  showed 
a  deceleration  in  accuracy  under  the  non-contingent  condition.  Six  out 
of  seven  5s  showed  greater  celeration  on  accuracy  under  the  contingent 
condition.  However,  a  matched  *-test  computed  on  the  log  of  the  celera- 
tions under  both  experimental  conditions  showed  that  the  difference  in 
celerations  was  statistically  non-significant  {t   =  1.91).  That  is,  the 
delivery  and  withdrawal  of  tokens  contingent  upon  5s'  correct  and  in- 
correct responses  to  the  arithmetic  task  did  not  produce  any  significantly 
greater  celerating  effect  on  the  accuracy  of  5s'  performance  when  compared 
to  that  produced  by  the  delivery  and  withdrawal  of  tokens  on  a  non- 
contingent  basis.  Also,  in  Experiment  II,  most  5s  (with  one  exception) 
showed  acceleration  in  the  accuracy  of  their  performances  under  both 
experimental  conditions. 

However,  when  a  matched  i>test  was  conducted  on  the  log  of  the 
accuracy  ratio  celerations  produced  by  contingent  vs.  non-contingent 
administration  of  tokens,  for  all  5s  from  Experiments  I  and  II  combined, 
a  statistically  significant  difference  was  obtained  (t  =  2.72;  p.  <  .02, 
two  tailed;  d.f.    -   14)  in  favor  of  the  contingent  conditions. 

Analysis  of  5s'  Productivity 

Table  5  shows  the  geometric  means  and  standard  deviations  of  the 
frequency  of  problems  attempted  daily  by  each  5  regardless  of  accuracy 
under  each  experimental  condition  in  Experiment  I.  A  matched  t-test 
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computed  on  the  geometric  means  of  problems  attempted  under  the 
experimental  condition  in  which  delivery  of  tokens  was  made  contingent 
upon  5s'  performance  and  that  obtained  for  the  condition  in  which  tokens 
were  delivered  non-contingently,  was  non-significant  (t  =  .39).  That 
is,  the  delivery  of  tokens  contingent  upon  Ss'   accuracy  of  performance 
vs.  the  non-contingent  delivery  of  tokens  did  not  seem  to  differentially 
affect  the  average  level  of  ss'    productivity. 

Table  6  shows  the  geometric  means  and  standard  deviations  of  the 
productivity  of  5s  under  each  experimental  condition  in  Experiment  II. 
In  one  of  the  experimental  conditions  in  Experiment  II,  tokens  were 
delivered  and  withdrawn  from  5s  contingent  upon  the  accuracy  of  their 
performance,  in  another  condition  the  delivery  and  withdrawal  of  tokens 
was  made  on  a  non-contingent  basis.  A  matched  t-test  on  the  average 
productivity  under  both  experimental  conditions  also  showed  a  non- 
significant difference  (t  =  .79). 

Table  7  shows  the  productivity  celerations  for  each  5  under  each 
experimental  condition  in  Experiment  I.  A  matched  t-test   on  the  log  of 
the  celerations  of  the  two  experimental  conditions  was  non-significant 
(t  =  .25).  That  is,  the  delivery  of  tokens  contingent  upon  5's  correct 
responses  did  not  appear  to  affect  the  5's  productivity  celeration  differ- 
ently from  the  delivery  of  tokens  independent  of  the  5's  performance. 

Table  8  shows  the  productivity  celerations  for  each  5  under  the 
two  experimental  conditions  in  Experiment  II.  Surprisingly,  six  out  of 
seven  5s  showed  greater  acceleration  of  their  productivity  under  the 
condition  in  which  the  delivery  and  withdrawal  of  tokens  was  made  in- 
dependent of  5s'  performance.  A  matched  t-test  on  the  logs  of  the 
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celerations  produced  under  the  contingent  compared  to  the  non-contingent 
experimental  condition  showed  a  significant  difference  {t  =   3.94;  p  < 
.01,  two  tailed;  d.f.    -   6).  That  is,  delivery  and  withdrawal  of  tokens 
non-contingently  upon  5s'  performance  produced  a  significantly  higher 
acceleration  in  the  productivity  of  Ss   as  compared  to  that  produced  by 
the  delivery  and  withdrawal  of  tokens  contingent  upon  5s'  academic 
performance. 


CHAPTER  IV 
DISCUSSION 

Results  obtained  in  this  investigation  regarding  the  differen- 
tial effects  produced  by  the  contingent  and  non-contingent  administration 
of  tokens  on  children's  academic  performance  require  cautious  interpre- 
tation. Beginning  with  the  effects  on  accuracy  of  performance.  Table  1 
shows  no  superiority  for  the  contingent  over  the  non-contingent  condition. 
Indeed,  5  out  of  8  5s  in  Experiment  I  achieved  higher  (absolute)  accuracy 
under  the  non-contingent  condition.  Table  2,  which  shows  the  same  kind 
of  data  under  the  response  cost  procedure,  also  shows  no  significant 
difference  in  the  average  level  of  accuracy  produced  by  contingent  and 
non-contingent  delivery  and  withdrawal  of  tokens.  These  findings  failed 
to  support  most  of  the  findings  in  the  literature  which  have  generally 
found  superiority  of  contingent  reinforcement  [Chadwick  and  Day,  1971; 
Kirby  and  Shields  (1972);  Knapczyk  and  Livingston  (1973);  Hopkins, 
Schutte  and  Carton  (1971);  Brigham,  Graubard  and  Stans  (1972);  Lahey, 
McNees  and  Brown  (1973)]. 

Turning  now  from  mean  accuracy  ratios  to  accuracy  ratio  celerations, 
a  measure  of  change  over  time.  Tables  3  and  4  show  that  both  experimental 
conditions  produced  acceleration  or  trend  towards  improvement  in  accuracy 
in  all  ss   participating  in  both  experiments,  except  in  one  case.  Only 
S   #10  showed  accuracy  acceleration  under  the  contingent  condition  and 
deceleration  in  accuracy  when  exposed  to  non-contingent  delivery  and 


46 


47 


withdrawal  of  tokens.  Also,  when  comparing  the  rates  of  celeration  pro- 
duced by  contingency  and  non-contingency  conditions  for  each  experiment, 
the  differences  were  statistically  non-significant  except  when  comparing 
the  differential  effects  produced  in  all  5s  participating  in  Experiments 
I  and  II.  That  is,  when  all  Ss  from  both  experiments  were  combined,  the 
contingent  administration  of  environmental  consequences  produced  an 
over  all  higher  rate  of  improvement  in  accuracy  over  time  as  compared 
to  that  produced  by  non-contingent  administration. 

Results  of  this  investigation  then,  failed  to  show  the  dramatic 
difference  in  effects  produced  by  contingent  and  non-contingent  reinforce- 
ment previously  reported  by  Glynn  (1970);  Brigham  et  at.    (1972);  and 
Hart  et  at.    (1968). 

Two  particular  characteristics  of  the  method  employed  in  this 
investigation  deserve  careful  evaluation  especially  when  comparing  present 
findings  to  previous  ones.  First  of  all,  the  task  involved  the  presentation 
of  the  same  set  of  problems  over  and  over  again  throughout  the  whole 
experiment.  It  is  likely  that  this  procedure  practically  insured  that 
a  certain  degree  of  improvement  would  take  place  under  any  conditions 
just  as  a  consequence  of  the  Ss*    familiarity  with  the  task  and  repeated 
practice  with  the  same  problems.  Second,  most  studies  comparing  the 
differential  effects  of  contingent  and  non-contingent  reinforcement  have 
either  exposed  different  groups  of  5s  to  the  different  experimental 
conditions,  or  have  used  the  reversal  procedure  of  shifting  within  the 
same  5  from  a  functioning  contingent  schedule  to  a  non-contingent 
schedule,  and  vice  versa.  In  contrast  to  previous  research,  this 
investigation  used  a  multiple  schedule  design,  exposing  ev&ry   5  to 
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both  experimental  conditions  on  a  daily  basis.   It  is  possible  that, 
although  special  care  was  taken  to  make  stimuli  under  the  two  experi- 
mental conditions  quite  different  from  each  other,  the  tasks  remained 
similar  in  nature,  especially  when  contrasted  with  their  other  activities, 
and  were  presented  quite  close  in  time.  It  is  very  likely  therefore,  that 
some  generalization  across  experimental  conditions  occurred. 

Finally,  a  comparison  between  the  overall  average  levels  of  accuracy 
achieved  by  5s  in  Experiments  I  and  II  showed  that  the  group  of  5s  who 
participated  in  Experiment  I  performed  with  a  significantly  higher  level 
of  accuracy  than  5s  in  Experiment  II.  Although  the  difference  may  be 
attributed  to  the  procedure  of  token  administration,  it  is  also  possible 
that  the  difference  in  accuracy  may  reflect  the  initial  differences  in 
performance  level  of  5s  in  the  two  experiments.  5s  from  both  groups 
seemed  to  differ  in  their  levels  of  performance  from  the  beginning  of 
the  experiment.   In  fact,  5  out  of  8  5s  participating  in  Experiment  I 
showed  during  their  initial  performance  accuracy  ratios  equal  to  or  above 
1,  as  compared  to  only  2  out  of  7  5s  participating  in  Experiment  II. 
However,  a  t-test  of  the  difference  between  the  initial  level  of 
accuracy  of  both  groups,  defined  as  5s'  performance  during  the  first 
three  days,  failed  to  achieve  statistical  significance  [t   =  1.55). 

While  the  accuracy  ratio  emphasized  correct  responses  in  relation 
to  incorrect  ones,  the  productivity  measure  is  a  more  direct  measure  of 
output.  An  analysis  of  the  mean  productivity  shown  on  Tables  5  and  6 
indicate  that  the  average  level  of  children's  productivity  under  both 
experimental  conditions  did  not  differ  significantly.  However,  looking 
at  the  rate  of  increase  in  productivity.  Tables  7  and  8  show  that  all 
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55  participating  in  both  experiments  increased  their  output  over  time 
under  both  experimental  conditions.  Previous  studies  had  consistently 
reported  increases  in  work  output  when  children  were  reinforced  con- 
tingently upon  different  aspects  of  their  academic  performances  {e.g., 
Hopkins,  Schutte  and  Garton,  1971;  Brigham,  Graubard  and  Stans,  1972). 
These  investigations,  however,  did  not  attempt  to  compare  productivity 
under  contingent  and  non-contingent  reinforcement.  Part  of  the  present 
findings  then,  seem  to  be  consistent  with  previously  reported  ones, 
since  an  increase  in  productivity  over  time  was  also  found  when  children 
were  exposed  to  contingent  reward. 

The  most  interesting  results  are  found,  however,  when  a  comparison 
is  made  between  the  rates  of  increase  in  productivity  shown  by  Ss,   under 
both  experimental  conditions.  Contrary  to  expectations,  a  test  of 
significance  showed  that  the  non-contingent  delivery  and  withdrawal 
of  tokens  accelerated  the  rate  of  5s'  productivity  significantly  more 
than  their  administration  on  a  contingent  basis.  This  difference  was 
statistically  significant  only  when  the  response  cost  procedure  was 
used  in  Experiment  II. 

Although  this  last  result  appears  difficult  to  interpret,  it 
should  be  noted  that  a  previous  study  (Brigham,  Finfrock,  Breunig  and 
Bushell,  1972),  primarily  interested  in  comparing  the  differential 
effects  of  different  reinforcement  contingencies  on  the  accuracy  of 
children's  academic  performances,  reports  a  similar  finding.  They 
report  that  an  analysis  of  the  absolute  rate  of  academic  responses-- 
both  correct  and  incorrect  responses--revealed  that  children  nearly 
doubled  their  rate  of  productivity  during  the  experimental  phase  in 
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which  a  non-contingent  procedure  of  reinforcement  was  used,  compared 
to  the  phase  in  which  a  contingent  procedure  was  used. 

It  is  possible  to  interpret  these  results  in  terms  of  adventitious 
reinforcement.  That  is,  tokens  administered  non-contingently  on  5s' 
accuracy  of  performance  may  have  adventitiously  reinforced  their  rate 
of  productivity.  Liebert,  Spiegler  and  Hall  (1970)  made  a  similar 
interpretation  of  their  findings  in  which  5s  who  were  non-contingently 
rewarded  changed  their  standards  to  obtain  reinforcement  significantly 
more  frequently  than  5s  receiving  reward  contingent  upon  the  appropriate 
motor  responses.  Theyargued  that  their  findings  could  be  interpreted 
in  terms  of  supersititious  responding,  and  furthermore,  using  a  cognitive 
description  of  the  results,  they  interpreted  5s'  behaviors  in  the  non- 
contingent  condition  as  possibly  representing  an  effort  on  their  part 
to  understand  or  maximize  contingency. 

In  regard  to  this  last  interpretation,  it  may  be  relevant  to 
raise  the  question  of  the  possible  influence  played  by  past  history  of 
reinforcement  on  the  behaviors  exhibited  by  5s  in  these  investigations. 
For  example,  it  is  the  impression  of  the  experimenters  participating 
in  this  study  that  children  generally  came  to  the  experimental  sessions 
with  the  strong  expectation  that  obtaining  tokens  during  their  per- 
formance would  depend  on  how  they  did  in  the  assigned  task.  Therefore, 
based  upon  the  assumption  that  many  of  the  children's  experiences  in 
school  frequently  involve  getting  reward  according  to  their  academic 
performances,  it  is  possible  to  infer  that  such  history  of  reinforcement 
may  have  been  responsible  for  5s'  performance  during  this  investigation. 
Furthermore,  such  history  of  reinforcement  may  have  been  an  important 
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factor  which  interfered  with  the  process  of  discrimination,  especially 
since  the  present  experiment  took  place  in  a  school  setting  and  also 
involved  an  academic  task.  Future  research  should  attempt  to  control 
for  the  effects  of  past  history  of  reinforcement  of  55  on  their  respond- 
ing to  contingent  and  non-contingent  environmental  arrangements. 

Certain  factors  obviously  limit  the  generalization  of  the  present 
findings.  First,  the  limited  number  of  Ss   participating  in  both  experi- 
ments suggests  the  need  for  replication.  Second,  the  length  of  time 
that  5s  were  exposed  to  the  experimental  conditions  may  not  have  been 
sufficient  to  insure  appropriate  discrimination  between  contingency  and 
non-contingency.  Further  research  should  investigate  the  extent  to  which 
these  findings  are  determined  by  the  experimental  designs  utilized, 
i.e.,   reversal  procedure  vs.  multiple  schedule  design.  Schoenfeld 
et  at.    (1973)  for  example,  have  claimed  that  shifts  from  contingent 
to  non-contingent  schedules  of  reinforcement  (as  in  reversal  designs) 
usually  produce  an  increased  variability  of  response  since  no  constraint 
is  placed  on  the  topography  of  the  5's  behavior  when  exposed  to  non- 
contingent  reinforcement.  They  argued,  then,  that  this  greater 
variability  in  behavior  possibly  accounts  for  the  greater  reduction 
in  rates  of  responding  reported  by  other  investigations. 

Future  research  should  also  be  addressed  to  the  question  of 
generalization  across  conditions  when  each  S   is  exposed  to  both  con- 
tingent and  non-contingent  environmental  arrangements.  Procedures  that 
may  facilitate  the  5's  discrimination  of  the  experimental  conditions 
should  be  incorporated  into  the  experimental  designs  utilized  by 
future  investigators.  For  example,  it  may  be  worthwhile  to  place  S 


52 


under  concurrent  schedules  involving  the  procedures  proposed  by  Findley 
(1958,  1962).  Findley  has  proposed  that  switching  behavior  and  the 
conditions  for  switching  in  a  concurrent  schedule  need  to  be  more 
explicit  and  more  subject  to  the  experimenter's  control.  Such  pro- 
cedures may  not  only  facilitate  the  discriminative  process  but  could 
also  provide  information  about  the  S's   preference  for  a  given  schedule 
arrangement. 


CHAPTER  V 
SUMMARY 

In  the  present  study,  it  was  argued  that  the  traditional  notion 
of  contingency  does  not  seem  to  explain  all  the  possible  relations 
between  response  and  outcomes  to  which  organisms  are  sensitive.  There 
may  also  be  outcomes  when  no  specific  response  has  been  emitted  and 
they  can  also  affect  on-going  behavior.  The  present  investigation  then, 
aimed  at  studying  this  latter  dimension  of  the  relationships  between 
response  and  outcome.  That  is,  the  effects  produced  by  the  administra- 
tion of  tokens  independent  of  Ss'   behaviors  were  compared  to  the  effects 
produced  by  arranging  a  contingency  between  their  performance  and  obtain- 
ing tokens.  For  this  purpose,  children's  performance  in  an  academic  task 
was  studied  under  two  types  of  environmental  arrangements:  one  in  which 
the  receipt  of  tokens  was  conditionally  related  to  their  performance, 
and  another  in  which  the  tokens  were  received  independent  of  their 
performance. 

A  review  of  the  literature  suggested  the  superiority  of  administer- 
ing reward  contingent  upon  responses  over  their  non-contingent  adminis- 
tration, to  produce  positive  increases  in  behavior,  especially  in  higher 
levels  of  academic  performance.  Some  studies  even  reported  decreases  or 
deterioration  of  Ss'   behaviors  when  exposed  to  non-contingent  reward. 
Only  three  studies  showed  somewhat  unexpected  results.  One  of  them 
reported  that  self-monitored-contingent  reinforcement  and  non-contingent 
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externally  imposed  reward  were  equally  efficacious  in  inducing  pro- 
ductivity among  Ss.     A  second  study  reported  that  S's  changed  their 
standards  to  obtain  reinforcement  significantly  more  frequently  when 
rewarded  on  an  externally  based  schedule  than  when  rewarded  according 
to  a  self-monitored  schedule.  Finally,  a  third  study  reported  that 
although  contingent  reinforcement  produced  higher  accuracy  in  children's 
academic  performance,  an  analysis  of  their  absolute  rates  of  responding 
showed  that  Ss   nearly  doubled  their  productivity  during  the  non- 
contingent  phase  of  the  experiment. 

The  present  investigation  consisted  of  two  separate  experiments. 
In  Experiment  I  eight  first-grade  children  were  individually  exposed 
on  a  daily  basis  to  two  different  experimental  conditions  (multiple 
schedule  design).  In  one  of  them,  each  S  was  given  tokens  contingent 
upon  his  correct  performance  on  an  arithmetic  task.  In  a  second 
condition  each  S   received  tokens  which  were  given  independent  of  his 
performance  on  the  same  task.  The  quality  of  performance  was  measured 
by  accuracy  of  responses  to  arithmetic  problems  and  rate  of  improvement. 
Productivity,  operationally  defined  as  the  frequency  of  arithmetic  problems 
attempted  per  session  regardless  of  accuracy,  was  also  measured  in  terms 
of  rates  of  problems  completed  per  session  and  rate  of  change  in  frequency 
over  time.  Tokens  obtained  during  the  performance  could  be  later  exchanged 
for  a  variety  of  toys  and  candies. 

In  Experiment  II  seven  first-grade  children  were  exposed  on  a 
daily  basis  to  two  different  experimental  conditions.  In  one  of  them, 
tokens  were  delivered  contingent  upon  the  ^'s  correct  responses  on  the 
arithmetic  task,  but  withdrawal  of  tokens  also  occurred  every  time  the 
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S  made  an  incorrect  response.   In  a  second  experimental  condition, 
delivery  and  withdrawal  of  tokens  occurred  on  a  non-contingent  basis,  that 
is,  independently  of  the  correctness  of  responses.  As  in  Experiment  I, 
tokens  obtained  during  the  performance  could  be  later  exchanged  for 
a  variety  of  toys  and  candies. 

Results  of  the  experiments  can  be  summarized  as  follows: 

1)  In  terms  of  5s'  accuracy  of  performance,  no  significant 
difference  was  found  between  5s'  average  level  of  accuracy  under  the 
contingent  and  non-contingent  condition.  Also,  both  experimental 
conditions  produced  acceleration  or  a  trend  towards  improvement  in 
accuracy  in  all  5s  participating  in  both  experiments  with  the  exception 
of  one  5  who  showed  deceleration  in  the  level  of  accuracy  over  time 
under  the  non-contingent  condition. 

These  findings  then,  failed  to  show  the  dramatic  difference 
previously  reported  in  the  literature  regarding  the  differential  effects 
produced  by  contingent  and  non-contingent  conditions.  Neither  did  the 
present  results  support  most  of  the  previous  findings  which  have  shown 
superiority  of  the  contingent  arrangements. 

To  help  account  for  these  differences  in  results  some  character- 
istics of  the  method  employed  in  the  present  investigation,  such  as  the 
kind  of  task  involved  and  the  multiple  schedule  design  utilized,  were 
discussed  and  contrasted  with  previous  research.   It  was  argued  that 
generalization  across  experimental  conditions  probably  accounted  largely 
for  the  non-differential  effects  found  in  this  study. 

2)  In  terms  of  productivity,  5s  surprisingly  showed  higher  rates 
of  improvement  in  work  output  over  time  when  tokens  were  delivered  and 
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withdrawn  non-contingent  upon  their  performance.  The  possibility  of 
explaining  these  results  in  terms  of  superstitious  responding  was 
explored.  It  was  argued  however,  that  future  replication  of  this 
phenomenon  is  necessary  before  making  any  generalizations.  Finally, 
some  suggestions  for  future  research  were  offered. 


APPENDIX  A 
DESCRIPTION  OF  SS  AND  NUMBER  OF  SESSIONS  ATTENDED 
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Experiment  I 

Number  of  Sessions  Attended 

Subject Age    Sex Race  Contingent  Non2.Contingent 

1  6.5  Male    White  20  19 

2  6.5  Male    White  20  19 
^3                               6  Male    Black  17  16 

4  7  Male    White  19  18 

5  6.5  Female   Black  20  19 

6  6  Female   White  16  15 

7  7  Female   White  20  19 

8  6  Female   White  19  18 


Experiment  II 

Number  of  Sessions  Attended 

Subject          Age Sex Race  Contingent   Non-Contingent 

9  6    Female   White  19  18 

10  7  Female   Black  20  19 

11  6.5   Female   Black  20  19 

12  6.5   Male  White  20  19 

13  6.5   Male  White  20  19 

14  7  Male    White  20  19 

15  6.5   Male  Black  21  20 


APPENDIX  B 

DIAGRAM  OF  EXPERIMENTAL  SETTING  SHOWING 
RELATIVE  POSITION  OF  E  AND  S 


60 


APPENDIX  C 
BLUE  SHEETS  CONTAINING  ARITHMETIC  PROBLEMS 
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APPENDIX  D 
YELLOW  SHEETS  CONTAINING  ARITHMETIC  PROBLEMS 
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APPENDIX  E 

DAILY  ACCURACY  RATIOS  FOR  EACH  3  UNDER 
EACH  EXPERIMENTAL  CONDITION 


OJ 


'.D  ■ 


0.1 


CO 


0-: 

^  CO 

<c 

a 


(.3  "' 


^ 


;  a.< 


u.; 
O 


o 


o 

1— 1 

"  !£ 

4J 

c: 

QJ 

o 

_E 

-  r<) 

il 

*"~ 

CU 

Ol 

X 

(-^ 

LU 

■  00 

^- 

o 


o 


O    CO 

< 

Li 


I   1  «^  <i 

'  I  Q 

I.  r-,  '^^ 

I     I   ^  < 


0) 

o  ;■.: 


r? 


!   T  fO 


i    1  ■-- 


•  i  -  O 


o 
o 


'.0 


T3 

C 

o 
u 

■(-> 

c: 

CD 


c: 
o 
o 

CU 


QJ 

r3 


Co 
>i 

■o 
CU 

c 

rd 
4-) 
J3 

O 

to 
O 

+J 

n3 

S- 

>^ 

u 

n3 

S- 

:3 
u 
u 

ro 
>> 


Q 


<U 

i- 

cn 


69 


V. 

< 
o 

a: 
f".i 

J 

d 

!'l 

_,^ 

CO 
0/ 
!•] 
(_> 
C.) 

vj 


•4-> 

c 


n. 

X 

LU 


o 


c: 
o 
o 

+-> 

c 
cu 


c: 
o 
o 
1 

o 

c 

OJ 

+-> 

S- 
0) 

-a 

13 
JD 

•a 

OJ 

-M 

O 

CO 
O 
•r— 
+-> 

(O 

S- 

>1 

u 

s- 

o 
o 
to 

>> 


oiivy  ,t,ovdno3V 


70 


C£> 


OJ 


llJ 


< 


L. 


UJ 
-J 
< 

o 


sr 


1 

o 

.......  . 

■    "T" 

T - 

o 

-    -—  r 

(. ) 

a 

O 

<a 

— 

o 

lO 

■r- 


( 

o 

»— 1 

■^r 

4-> 

c: 

0) 

o 

E 

-  fO 

CL 

X 

o 

UJ 

-  CJ 

.o 

o 

•r- 

4J 

•a 

o 

o 

o 

o 

(1) 

.  CD 

CO 

C7> 

C3 

0^ 

>- 

•r— 

•rr 

-!-> 

rJ 

o 

o 

rr: 

(J 

GD 

'■-li. 

OJ 

o 

^ 

■"r* 

•M 

.-.I 

u 

3 

.  o 

UJ 

CM 

tC' 

^> 

=«*: 

To 

fO 

o 

UJ 

^ 

i 

"  in 

■o 

1 

■-> 

cu 

0; 

c 

.  o 

^r 

O 

- 

o 
■  ro 

t/1 
O 

+-> 

O 

>> 

u 

m 

S- 

u 

—    :n 


CJ 


o 
'.rj 


O 
O 


O 


O 


o 

03 


>, 


(T3 


0;.!..V^  AjV7!n00V 


(U 


71 


OilViJ  AO^/HPOOV 


CD 


S- 

ex 

X 


o 

•n- 
-4-' 

■a 
c 
o 
o 

-t-j 

(U 

ai 

c 


c: 

o 

(J 

I 

c 

o 

cu 

x: 
+j 

i- 
<u 
-o 

c: 
:3 

CM 

=«; 

Co 

-Q 

-a 

O) 

£Z 
•I — 

fO 
4-> 
-Q 

O 

l/l 
O 


s_ 
>> 

o 

ra 

o 
u 

ro 


n3 


72 


O- 


CO- 


CJ-i 


CO 

ij.i 


< 

O  CO 

ui 

I 

< 


I      I 


J L. 


J L. 


O  i — T- 
o  o 
o  o 
O  "^^ 


— ,- 


O    'O 


fi    in 


!0 

O 


—      U) 

Q   8 


O 


o 

1 — 1 

'>^- 

+-> 

C 

0) 

o 

E 

-  lO 

S- 

O) 

Q. 

X 

o 

UJ 

-  ^.^J 

c 

o 


o 
o 


o  n 

c:! 

O   ir 

CO    .;r 

ri 

—  y 
•<- 

.^    111 

J^    < 
o 

I  <u  ^: 

1       cli 
i  o  V-i 


o 


n 


o 


i    e 


1 


c/) 


oilvd  AOVNjnooy 


o 
u 


CD 


o 


S- 

en 

Co 


n3 
+-> 

O 
O 


ro 

i. 

O 

rO 

S- 
Z3 
U 

o 


13 
Q 


S- 


73 


O 


a 


o 

CvJ 


-  o 


en 


o 


o 


h 


C)    0-5 

Ci 

o 

"'-■^ 

-£  . 

IJ 
-J 

<r. 
a 

\-i 

(.0 

J) 

I;  J 
<J 

~r> 

0) 


o 


n 


O 


oi.LVd  j.ovy!"ioov 


c 

(U 

E 

S- 

Q. 
X 


c 
o 


■o 
c 
o 
(J 


0) 

en 

+-> 

o 
u 
I 

o 

c 


<u 
■o 


CO 


J3 
O 

CO 

O 
4-> 

S- 

>1 

u 

n3 

S- 
13 
U 

u 
t) 


ft5 


s- 
en 


74 


O- 


J i_ 


-I L. 


I    - 


o 


O 


O 
cvl 


E 

•r- 

0) 
Q. 
X 


X>- 


CVJ 


C5 


rr 
< 

O  CO 


LiJ 

< 


'^-- 


> 


c> 

J"*"~— ' 

"          V    ■■ 

-f 

'.~!     O 

Cli 

o 

O    o 

n 

if) 

C 

3    o 

— 

O    'O 


f — — — ■-— f.-  -  , — ,™. 

..— 

—  T  - 

-in             —    U-) 
■    a 

Q 

It) 

o 
o 

d 


-■O 


o 
o 


o 


(O 


o 

■a 


tP 
-■r 


O 
■-vJ 


..  o 


o 


v_ 

-■( 
LiJ 


CO 
if) 
Hi 

;  > 


o 

•l — 

+J 

o 
u 

+J 

c: 

O) 

'r— 

-M 

o 
o 

O) 

.c 
+-> 

S- 
<D 

-a 

c 
:3 

=* 
<^ 

>. 

JD 

-o 

Ol 


J3 
O 


in 
O 


u 

S- 
13 

o 
u 
n3 


O 


0!ivy  Aovanoov 


cu 


Dl 


75 


OIJ.VU  A'JVdflOOV 


sr 

O) 


Cl 
X 


o 


o 
u 

+-> 

CD 


+-> 
!Z 
O 
D 
I 

o 


S- 

■o 

ri 

"=d- 
=«= 

>^ 

J3 

T3 
OJ 

C 

03 
4-) 

ja 
o 

to 
o 


i- 
u 

u 
u 


00 

i. 

C7) 


U. 


76 


O  a 
O  o 
O    « 


If 
O    o 


—      10 


1 

T 

m 

, 

,o 

o 

'.  ?i 

o 

o 
o 


0} 

E 

S- 
O) 
Q. 
X 
LU 


Oi.LVd  AOVdnOOV 


o 
o 

4-> 
CD 

c: 

-M 

o 

o 


S- 

c 


Co 

>. 

■o 

0) 

c 

•r- 
(O 
4-> 
J3 
O 

to 
O 


s_ 
o 

ra 

S- 

o 
o 


03 


cn 

(U 

5- 


77 


0  1 

"—'y  "'— - 

-...,.l..__,  ... 

"     "1 — ^ 

O   o 

c  j    o 

O    U-) 

O    o 

a   'f' 

— 

C 

1     '.O 

— 

4-> 


X 


o 


■o 
c 
o 
u 


0) 
CD 


c 
o 
u 
I 

c 
o 

OJ 


O) 

■o 

c: 
:3 

LD 

=«: 

CO 
>, 

■o 

0) 

O 

CO 
O 

•r- 

+-> 

S- 

o 

ro 

S- 

:3 
u 
o 


OLLVd  AO'tfynoov 


i- 
en 


78 


>- 

o 


■J. 

bJ 


'.J) 
M 

■:.) 
::> 


O   o 

r") 

O 

O    IO 

T 

lO 

"T       ' 

'X) 

r 

m 

(  /    o 

O 

iO 

— 

'     O 

Q 

o 
o 

O   '^^ 

— 

£Z 


CL 
X 


o 


•o 

c: 
o 
u 

4-) 
■I — 

+-> 

o 
o 

OJ 

4-> 

S- 
O) 

-o 

c 


to 

Co 
>5 

•a 
<u 

•I — 

03 
+-> 

O 

(/) 
O 
•I — 
+-> 

ra 

S- 

u 

S- 

:3 
u 
o 


C3 


O 


oiiva  Aovdnoov/ 


79 


a; 

E 

■r— 

t. 

0) 
Q. 
X 


o 

+-> 

•a 

o 
o 

4-> 

c 

OJ 
CD 


o 
u 
I 

c: 
o 

c 

OJ 


i- 

Ol 

Co 

QJ 


O 


o 

o 

— 1 

o 

I 

O 

o 

c: 

<3 

o 

o 

o 

lO 

~ 

O    'o 


r    ' — 

i     ■ 

if) 

■    o 

■■'J 

o 

[<') 

-M 

03 

s_ 

O 

>, 

CO 

u 

tC 

S- 

3 

_ 

o 

'— • 

u 

ro 

>, 

1 

'r— 

o 

<a 

Q 

o 


o 


o 
o 


Oiivd  Aovynoov 


CD 

S- 

en 


80 


O 


1 

o 

— r 
o 

"r 

O 

CJ 

o 

C-) 

LT) 

o 

(D 

1 

!± 

4-> 
CD 

O 

E 

-  to 

•r— 

S- 

QJ 
CO. 
X 

o 

LxJ 

-  cu 

C 

c 

.  o 

o 

•r- 

+-> 

-5 

o 

o 

•  o 

u 

+-> 
c: 
cu 

.  O    CO 

en 

0)     >- 

c 

<!. 

4-> 

Q 

C 

o  ir 

o 
o 

CO     < 

Q 

-M 

^     UJ 

O    _| 

s- 

h-   ::v 

OJ 

'      <i 

"O 

i 
1 

o 

r3 

i 

O    l;V 

r^ 

1 

vO     -^ 

=«= 

'/) 

(/: 

I^Q 

-Q 

"O 

_-/ 

(U 

0) 

c 

1 

1    1 
i 

.O 

■si- 

O 

o 

U1 

■  to 
o 

o 

•r— 
+-> 

ra 

s- 

'  Cv' 

o 

ro 

3 

-  Q 

U 

o 

re 
>5 

- 1—-. 

•r— 

.. 

•(•    ■■'     v.- 

(0 

Q 

o 
o 


n 


oiiv^j  A'jvynoov 


S- 


81 


CvJ 


CO 


Oi- 


ill 


a  a-i 

UJ 


-J 
< 
o 


I L. 


-I L. 


-\ 


<!■ 


o 


•' 


O    '.1 

c:)  o 

o   '" 


-r 

'V 

C.7; 

O 

Cj 

'.O 

"r — '- 

O      1<'5 


'T" 


lO 


O 
O 


4-> 

o 

""'£ 

E 

si 

o 

CL 

-  rO 

X 

LU 

O 

•  OJ 

o 

•1 — 

•4-J 

(■-> 

■o 

X.    ^--^ 

c 

o 
(J 

4J 

r^ 

c 

'  6 

cu 

':"> 

CO 

c 

0-) 

>  • 

o 
o 

o 

1 

o 

0' 

o 

■  a; 

"--'-C 

Q 

QJ 

-C 

+J 

.  o 

s_ 

/-•• 

<u 

•^■i. 

-a 

o 

=3 

^5 

I'j 

r-- 

'.0 

''^ 

=«= 

CO 

r-o 

o 

!   lO 

1.1  j 

^ 

<3 

1) 

T3 

OJ 

(;> 

C 

..o 

•r- 

I   '■•I 

+-> 
O 

L    O 

i/i 

■h-> 

o 

+-> 

o 

O! 

>1 
u 

:3 

-  9 

u 

H-o 


S-. 


n3 


OIlVd  ADVI^lliOOx/ 


S- 
C7> 


82 


O" 


i 

_,__ 

T r     — 

-      T~      '" 

o 

o 

O     O 

O    ^ 

C) 

o 

O    "^ 

— 

o 

in 

— 

1 7 

J ^1- 

—       U"J 

"     O 

—     in 

Q  8 

■]■'>' 


o 


OJ 
Q. 
X 


c: 
o 


o 
o 

C71 


o 
u 

CD 

+-> 

s_ 
q; 
■a 


CO 
>> 

-Q 
T3 


o 

(/) 
o 

+-> 

t- 

>, 

u 

r3 
o 
u 


OilVd  Aovunjov 


QJ 

S- 

CD 


83 


O 1 1 L 

CM 


(i) 


(M 


V. 


cr. 

<3- 


< 


y 


Q- 

■     l— '  ' '  ■- 

~T 

"T- 

O   o 

O 

o 

a  o 

o 

o.) 

c 

J)    « 

— 

O    'O 


_     ^) 

_^__ 

lO 

■    o 

Q 

o 

'--1? 


o 


o 

T  C\l 


o 


O 
O 


,    .  CI  -in 

1   OJ    >- 
Q 

o  cc 

LiJ 


rj> 


lis 


O 

to 


I    10 


(J 


(_' 


O 
O 


QJ 


O) 
Q. 
X 

LlJ 


c 
o 


4-) 


o 
u 


CD 

c: 


c: 
o 
u 
I 

c: 
o 

c 

<D 


O) 

■o 


CO 

=«= 

to 
>> 

J3 

O) 

•f— 
fO 
•4-> 
J3 
O 

CO 
O 

■r— 

4-> 
fO 

i. 

>> 
o 

ro 

S- 

rs 
o 
u 


Q 


UD 


Oiivd  Aovynoov 


(U 

S- 

D1 


Ll- 


84 


Of 


_i L L. 


J L 


.  4.  - 


to 


OJ- 


ili 

LJ 


•rr 


',0- 


< 
(.3 


\ 


o 

o  <-> 

C    o 
O 


« 


C)    a 


O      !''> 


( 

lO 

— p- 

in 

.  ^f. .. 

m 

a 

CO 

o 

o 


O 


o 


o 


o 
o 


.1  C)    (0 

d 
^    ill 

■  (0   ■'': 

(I) 

o  -^ 


a 


O 
CM 


lo 


o 
o 


4-> 

O) 
E 
•I — 
s- 
0) 
CL 


c: 
o 


o 
u 

+J 
en 

-M 

c: 
o 
u 


-a 


CTV 

Co 

>^ 


J3 

O 

to 

O 

+-> 

CO 

>> 

u 

S- 
3 

o 
u 


ro 


oiivd  Aovynoov 


S- 
3 


85 


O 

CM 


<o 


Oi 


-J I_ 


-I— -J. 


-.  t  .   o 


< 

O  CO  - 


" 

1 1  •■ 

"■*7       i 

"!      C 

(.j     o 

O    10 


•  —    ir> 


■     o 


Q  8 


o 
o 


4-> 

o 

■^- 

E 

— 

•r— 

S- 

<u 

o 

Q. 

r<J 

X 

LU 

C 

O 

CXI 

c 

o 


o 
o 


I.  O    y) 

"=-1. 

,  o  a: 
'.0  <: 


O 

lO 


.  o 


o 


o 


o 


-.    J.  Q 


■■I 
a 

> 

ijj 

v> 

:j> 

a) 


o 

u 


c 

OJ 

•r— 
-M 

o 

o 
I 

c 
o 

c 


■o 

3 


■a 

QJ 

c: 
•p- 

n3 
-t-J 

O 

to 

O 
■I — 

4-> 

re 

s- 

o 

n3 

S- 
73 
U 

o 

CO 


03 

a 


CO 


oiJ.vy  Aov^noov 


en 


86 


O  -L— L i— J- 


-1 L. 


-...1. L- 


'vD 


(^J^ 


CO 

Ltj 


< 
P, 

-J 
< 
c.) 


CO 


^J. 


<, 


O  r-r-— 


c 


Cj 


O    w 


i — ^ 

-     in 


...J 


Cj 


I 
i   1 


—;  •  r 
O 


o 

<;r 

O) 

E 

'..> 

s_ 

ro 

OJ 

___ 

CL 

X 

LU 

O 

CJ 

C 

o 


o 
•  o 


\  0)    >  - 

!    a 

Ic  - 


;.  O 


O 
(.0 


u; 


.1  r5 


i   i'i 


CJ» 


CO 

(J 


-'-  o 


o 
o 


c 

QJ 

cn 

c 

+-> 

c: 
o 
u 

cu 

4-) 

S- 
Ol 


b.1         ° 


O 

=«= 

to 
-o 

GJ 

C 
•I — 

n3 
-M 
J2 

O 

c/) 
O 

•I — 
+-> 
fO 

s- 

>> 
u 

ro 

S- 

r3 
o 
o 


"3 
Q 


CTl 


OLLVci  AO'^}:!n:jOV 


S- 
CD 


87 


o-!— L 


CO- 


CVJ- 


CO 

x 

LlI 
UJ 

< 

a  CO-' 
^- 

< 


■vg--^ 


l_ 


^ 


■!-  ■ 


1" 

o 

o 

1 
C 

o 

O 

-  -1— 

o 

o 

o 

•o 

— 

o 

u-> 

— p 


•-■■) 
o 


O 


O 
O 


J.. 

I 

O 

o 


I'  ^T 


O 
ro 


O 

■  CJ 


o 


o 


I.  O    (O 

ci 

O    ui 

CD    < 

O 


I.')    -^ 


c"; 


4.0 

"si- 


(3 


■I  O 


o 


•:  1 
L-.J 
O 
'...■) 

:3 

CO 


GilV^J  ADVdnOOV 


4J 

C 


X 


o 


■a 

o 
u 

+-> 

c: 
oi 

CD 
-M 

o 

u 
I 

c: 
o 


i- 

O 

>> 

X) 

T3 
CD 

ro 
+J 
-Q 

O 

CO 

O 


u 

U 

u 

ra 

5^ 


ro 
Q 


O 


OI 


Ll_ 


88 


O 


CO 


J I L. -•- 


J i_ 


-I L. 


OJ 


0) 

LjJ 
lij 

0'. 
< 


u 


1       ' 

0  0 

i 
0 

-  r- 
0 

n  0 

n 

li) 

c 

-,  « 

O    i« 


1 

10 

-      w 

•    0 

^:     0 

'1--? 


o 


-•■r  ■»• 

6 
o 


o 

h  CM 


C"5 


O 

0:) 


o 


i   !-  P 


(0 


10 


o 


00 

>- 

< 

C) 

< 

a 

i-i'i 

-J 
•-•i 

Ui 

(■7) 
0:) 
U 
o 
o 
;:') 
'J? 


i    ! 


O 


i-  o 


o 


c 

0) 

E 

•r— 

s_ 
a. 

X 

UJ 


-a 

o 
u 


D) 

•r— 
4-) 

o 
u 

OJ 


■o 

c 


Co 


J3 
O 

1/1 
O 

+-> 

S- 

>5 

o 

ra 

S- 

o 
o 


oiivjj  Ajyycioov 


ai 

s- 

en 


89 


O   o 

C}    O 

O    o 

O    '" 

O    "^ 

— 

O    'f> 


lO 


in 



li) 

.._ 

O 

C> 

8 

o 
o 

CK 
(  ] 

■  V 

Gi 

.J 
<i 
'.j 

i.'j 


O) 


OJ 
O- 
X 
LxJ 


"a 
c: 
o 
(J 

c: 

QJ 

cn 
c: 
•( — 
-t-j 
c 
o 
u 
I 

d 
o 


-a 


oilVd  Aovdnoov 


CO 

0:3 

1'  ! 

>i 

O 

JD 

<.:> 

•a 

15 

CD 

(0 

c: 

fd 

+-> 

JD 

0 

i/i 

0 

•1 — 

+-> 

n3 

S- 

>> 

tj 

ro 

S- 

Z3 

0 

0 

n3 

>, 

1 — 

•r- 

nD 

Q 

CM 

C\J 

<U 

S- 

:3 

CD 

90 


o 

04 


to 


OJ  ■ 


III 


UJ 

_i 
< 


J 1 


.1 L. 


.1 i I l. 


1 i 


^r- 


J  .-...^ 

Y 

.„-          .-,-,._.; __ , 

O    o 
O    o 

o  •■" 

O    u:> 

'.1 


O 


o 


oiivji  AQvynoov 


o 

o 

■t-J 

c: 

OJ 

■  to 
o 

CL 
X 

UJ 

c 

c: 
o 

1 
1  . 

■  a 

■r— 
4-> 

-D 

o 
u 

+J 

c: 

O) 

.  o 

0) 

c: 

0) 

o 
u 

1 

o 

■  CO 

< 
C. 

OJ 

x: 
+-> 

■  '^y 

cu 

^■ 

-o 

«t 

c: 

1 

i  *  1 

1 

.  -3 

■  1"' 

(7) 

1 

o 

■  iO 

ijj 

>, 

. 

Cj 

-Q 

f  .J 

■D 

1 

,TJ 

OJ 

CO 

c: 

.  o 

ro 

KT 

+-> 

-Q 
O 

i 

o 

to 
o 

j 

•r- 
4-> 
ro 

1 

1 

(■J; 

V.  yi 

O 

S- 
3 

t  --* 

o 

1 

i 

■    •^. 

o 

>> 

"C 

f  "O 

fO 

Q 

o 

q 

00 
CM 

OJ- 

S- 

Ol 


91 


o- 


J I l„ 


.J 1 I I. 


JL L. 


to 


C\! 


0) 

I'J 
1 1.1 


It. 


..  i 
< 
(.J 


•xj-- 


4-> 

c 

-O 

E 

■^r 

•r— 

QJ 
Q. 

o 

•  iO 

sr 
•1 — 

o 

c 

-  OJ 

o 

•r— 
•t3 

1    - 

.  o 

o 

o 

o 

0) 

•  Q 

en 

•r— 

O 

w 

o 

I  " 

'?) 

>- 

o 

1 

i 

< 

c 

! 

a 

o 

C'J 

ir 

1 

"  OJ 

-c 

CD 

i.n 

t- 

.  C,') 

1 

QJ 

-a 

< 

c: 

1 

(0 

3 

.  ri 

II! 

C\J 

i 
1 

f-O 

-•-"' 

=«= 

Co 

o 

ij.I 

>> 

■ 

i;  > 

^ 

"  UJ 

O 

—  ^ 

T3 
OJ 

Oi 

C 

.  c:i 

« 

1 

\r 

+-> 
O 

Q 

10 

; 

■  1  o 

O 

•r~ 

+-) 

ro 

5- 

o 

1! 

OJ 

>5 
(J 

O  1 

"" 

I  — 

~     r 

~l — 

T — '" 

c^ 

o 

o 

o 

o  «■) 

a 

o 

Cj 

1(1 

— 

f. 

) 

in 

\c 


<;■) 


O 

o 


5 
o 


OllVi]  AOVdllOOV 


-  o 


•  -D 


Q 


OJ 

S- 
3 
D1 


92 


O 


.1 i_ 


I  . .  .1 J i_ 


i u 


O 

w 


c: 


O 


X 


O 

(.\J 


(.0. 


'.Mi 


CO 


u. 
< 


.}  'X) 


UJ 

_J 

< 

C.) 


O 


o 

I 

"J 

c ; 

o 

1        r- 

CJ 

'  J 

(-) 

lO 

— 

o 

rj 

Q 


o 


I  - 


O 
O 


01.LVH  aOVcJOOOV 


o 


o 
o 


o 


o 

CO 


1   I  o 


-I.O 


I 


r 


o 


<.n 


(.0 

(rj 

Li 
CJ 
(.^ 
li 

if:- 


o 


■o 

o 
u 


en 

+-> 

c: 
o 
u 

cu 


s- 

(D 

-o 

c 
:3 


O    '^      -^ 


=«= 
Co 

>> 

-o 

CD 

c: 


J3 
O 

o 

■M 
ro 

S- 

u 

i- 

o 

u 

>1 


03 


CvJ 
(U 

s- 

en 


93 


0-I--JL 
00 


to 


..L_J_ 


J .u 


J L. 


UJ 
LiJ 


d:, 
< 

p  CO 

lD 

I 
J 

< 


<. 


o  —1- 
r:>  o 

c-  o 


O    o 


;. ',1 

■    o 


o 


o 


o 


o 


o 
to 


o 


o 


O    fO 

c^    >- 

o 

0}    .-I 
f::i 

-■  ^ 


I  o 

(0 


(J 


O 


o 

ro 


O 


-fi  -o 


(J) 
'I,' 
'  > 

■:jp 

;:> 

CO 


-M 

<U 

B. 

QJ 
Q- 
X 
UJ 


Oiivy  Aov^jnoov 


t3 

o 
u 


c: 

QJ 

cn 

c: 


o 
u 
I 

c 
o 

c: 

CD 

x: 
+-> 

s- 

O) 


CO 

to 

QJ 


O 


00 
O 


n3 


u 

S- 

u 
o 

>1 


ID 
CM 


OJ 


94 


O 

C\J 


CD 


(VJ 


0? 

If': 

LiJ 


9.  -) 


'cr- 


O    r— T- 
O     O 

O    o 
O    '"'^ 


1 


-l- 1" 


~1 — "•■ 


If) 


o 


o 


oiivy  AovanoDv 


I 


I 


;    I 


C") 

6 


CD 


o 
:0 


o 


i  ..o 


CD 

o 


o 

0~> 


CD 

(-0 


o 


I  I 

I   I 

i  i    i 
i   !    I 

1^  'S 


a 

i>: 

■--I. 

Q 

ui 

.J 

<l 

U.I 

CO 
'.0 
VI 
C) 
<  > 


I  o 


Cm 


CD 


■CD 


O) 


UJ 


o 


O 
O 


cu 


O 


CU 


•o 


Co 

JD 

■D 
OI 
£= 

*i — 
"3 

4-> 

J2 
O 

CO 

O 
•I — 

-M 
fO 

S- 

>, 

o 

(B 

5- 
3 
O 
O 


CD 


cu 

s- 

CD 


95 


O   j L 


10- 


t\J 


en 

u 


J 1- 


_.L„ 


J .L-. 


L- 


•sf 


o 

—^ — 1 — 

'  r" 

~"t  "• 

T'~'" 

O   o 

r'-) 

o 

O    -o 

n  o 

O 

■n 

— 

c 

:>  '" 

— 

■    o 


o 


O 


O 


o 


OJ 


a 


o 

o 


I 


!  i 


n 


V) 


^g 


■',0 


o 
to 


o 


o 


o 


a) 
o 

a 

L.'J 
J 


l-J 

o 
:.) 

CO 


Oil'v';:!  AOVMOOOV 


X 

LU 


o 


■a 

o 
u 

c 

OJ 
en 

c: 


c: 

o 

o 

I 

e 

o 

QJ 

x: 
+J 

s- 
cu 

■D 

Co 

>) 

-o 


rd 
+-> 

O 

00 

O 

•(-> 

S- 

u 

(13 

s_ 

u 
u 


CD 
CM 


OJ 


96 


0-, 


CO 


OJ  J 


a") 
:<: 


< 

..1 
o 


J 1_ 


sr- 


^ 


SlMBiaOyd  dO    i3S    M3N- 


/■ 

r 


O  t—r  ■ 

O  o 
C.)  O 
O    "^ 


f  0    o 

6   '•> 


—I — •■■ 


irj 


T""""' 

~    "7 r- 

■    O 

--       lO 

o 
o 


o.ivy  Ajvddoov 


o 


o 


o 


..  O 


o 
o 


(5    I-/; 
<C 

O    rt 
o 


r-- 


o 


O 
lO 


-  9 


o 


O 


(3 


O 


_i 
c3 

LiJ 


0) 

0; 

CJ> 

:d 


Q. 
X 


o 


c: 
o 
o 

+J 

a 

0) 
en 


o 
o 

Oi 


■o 


Co 

CD 


X3 
O 

to 
o 

•r- 
4-> 

n3 
S- 

>1 

u 

CO 

s- 

3 
O 
(J 


n3 


(U 

CD 


97 


o  J. — \ 


co- 


Oi 


tlJ 

UJ 


Q  «• 
< 


t u. 


.1 1 L. 


^*r;? 


sf--l 


^ 


Slftl3n90ad  dO  13S  M3N- 


O  <r) 
O  CI 
O    "^ 


...     If> 

■    o 


o    ^^ 


o 

O 


oiiVci  Aovi^noov 


o 

t  ro 


O 


O 


o 
o 


f/) 


o 
it) 


i  o 

T  ro 


o.i 


I    f 


O 


o 


a' 


„    u 


-.  "iJ 


00 

en 

o 
o 


4-> 

cu 

E 

S- 

Ol 
Q. 
X 


o 

+-> 

-o 

o 
u 


o 
u 
I 

o 

c: 


(1) 

TD 

:3 
■o 

(T3 
+-> 
J3 

O 

CO 

o 


>> 

u 

:3 
u 
u 

ro 


CZl 


O 


APPENDIX  F 

DAILY  RATES  OF  PRODUCTIVITY  OBTAINED  BY  EACH  S  UNDER 
EACH  EXPERIMENTAL  CONDITION 


99 


o- 

1               1       1               1       ■               1       1               1 

1     ,          1 

CD- 

OJ- 

WEEKS 

< 

O  CD- 

UJ 

_J 
< 

^- 

^ 

< 

s 

> 

1                 1       1                 1       •                 1       '                 1 

1              I      '              f 

O  o 
O  o 
O    *" 


O    o 
O    '^ 


O    ^ 


3inNllM    U3d    SlN3l\i3A0^N 


o 


o 


-  O 


O 


in 



in 

, — 

o 

O 

O  ■ 
O 

O 

o 

4-> 

C 
CD 
B 
•p— 

s- 

O) 
Q. 
X 


o 

o 

OJ 

c 

o 

o 

u 

+-> 

Ol 

C) 

en 

o 

c 

■^-> 
o 

o 

CD 

u 

0^ 

OJ 

< 

-C 

c:) 

+-> 

o 

cr 

S- 

r'i 

t'< 

OJ 

Q 

c: 

^ 

:3 

LJ 

O 

_J 

^ 

O 

<^ 

O 

LiJ 

>> 

(0 

^ 

■o 

o 

lO 

UJ 
C) 

o 

re 
4-> 
J3 

_j 

O 

(O 

o 

■^ 

> 

o 

rO 

u 

Z3 

o 

i. 
a. 

O 
CM 

4- 
o 

O) 


s- 


CO 

S- 

en 


100 


O- 

1    1         1    1         1    .         1    1         1    1         1    r 

55- 

OJ- 

cn 

UJ 
UJ 

5 

cc 
< 

Q  00- 

u 
_J 
< 
o 

" 

^- 

> 

- 

^ 

1         1    >         1    ■         1    •         1    1         I    ■ 

O  o 

O  o 

O  o 

O  "1 

O  •" 

— 

o   ^ 


3inNllAI    d3d    SiN3^3A0lM 


in 



in 



o 

O 

o 
o 

O 

o 

o 


o 

t  ro 


O 


O 


o 
o 


O     en 
o    >- 

< 
o 

o  cr 

CO    < 
Q 

52 

UJ 


o 


O 

ro 


O 

C\J 


.-  O 


-^O 


O 


i- 

LU 


o 


-a 

c: 
o 
u 

+J 

c 

OJ 
en 


c 
o 
u 
I 

c: 
o 

c: 

CD 


cu 
-a 

c: 
3 


o 

UJ 

>> 

o 

cu 

^ 

CO 

T3 

CO 

Ol 

o 

UJ 

o 
o 

3 

CO 

4-> 
-Q 
O 

o 

>> 

\r 

o 

T3 
O 

i- 

a. 

1+- 
o 

cu 
+-> 

s_ 

>5 


n3 
Q 


CM 

ro 

cu 

S- 

en 


101 


r^ 

t            It            1     ■            1     1            1     1            1     ■ 

<£. 

CJ- 

WEEKS 

cc 
< 
Q  00- 

LJ 

< 

O 

, 

• 

■ 

vT- 

"~~* 

<^ 

^ 

V 

li. 

Oi 

1                       1          ,                       1          .                       1          '           ■            [         r                  .-j-...r-       ■             j- 

o 


o 


O 
CM 


..O 


O 

o 


O    CO 

< 

o  cc 

CO     .if 

d 

^    < 


o 

CD 


O 

in 


o 


o 

ro 


O 

00 


--  o 


..  Xq 


UJ 
> 

CO 

en 
bJ 
o 
o 

CO 


O    o 

O    o 

O    o 

O    ^ 

O    "^ 

— 

O    lo 


in 
o 


O     o 


o 

O 


-M 


X 


o 


4-> 

T3 


O 
U 


o 


OI 


S- 
CNJ 


ra 
+-> 

O 


u 
o 

S- 


00 


>5 


ro 


3inNI^^    d3d    SiN3l^3A0K^ 


CO 


QJ 


102 


0) 


O    o 

O    o 

O    o 

O    "1 

O    '^ 

— 

3inNlW    d3d    S1N3I/^J^A0^'J 


o 
"SI 

CL 

X 

LU 

o 

c 

■■  rO 

■r— 

o 

O 

-M 

-■  CO 

•r- 

o 
u 

..  o 

+-> 

0) 

en 

o 

■  o 

-(-> 

o 
o 

..o 

01 

1 

en 

>- 

o 

Q 

0) 

o 

CI 

+-> 

■"  CO 

'^ 

o 

Ol 

^ 

■o 

UJ 

c 

-.  o 

-J 

rs 

i^ 

< 

CM 

o 

=<te 

..  o 

CD 

LU 
> 

Co 

5^ 

01 

Xi 

01 

XJ 

o 

Ld 
O 
O 

3 

4-> 

CO 

JD 

..o 

o 

^ 

4-> 
•r- 

> 

o 

•1 — 

"  rO 

o 

13 

■o 
o 

o 

s_ 

■  CM 

Q. 
O 

-Q 

LO 

CD 

+J 

(13 

-o 

Q 

n 

QJ 

t- 

3 

103 


o 


o 


O 
CM 


O 


O 

o 


o  en 
CD    >- 

< 

Q 

O    CI 
CO    < 
Q 


o 


o 

ro 


O 
CM 


-O 


..  X  o 


LU 


a 

o  ^ 

CO 
CO 

o  y 


CO 


OJ 


X 


O    o 

O    o 

O    o 

O    •" 

O    •" 

— 

T3 

C 

o 

CJ 


C 
+-> 

o 
u 


S- 
OJ 


on 

=«= 

CO 
QJ 

n3 

-M 
JD 

o 
>1 

■t-> 


o 

13 

o 

S- 
CL 

4- 
O 

1/1 
O) 
+-> 
n3 

s_ 


Q 


3inNii^  HBd  slf\l3^^OA0^^ 


LD 


QJ 


104 


o 


o 

ro 


4J 


S- 
0) 

X 


O  o 

O  o 

O  o 

O  "^ 

O  "^ 

— 

BiriNllAJ    d3d    S1N3;^OAO^ 


c 

o 

o 

CO 

+-> 

T3 

E 

o 

u 

o 

o 

en 

(_) 

•1 — 

4-1 

o 

o 

C/) 

u 
1 

05 

>- 

c: 

< 

o 

o 

o 

ri 

0) 

UJ 

n 

+J 

z: 

I'l 

-a 

CJ 

I 

c 

N- 

< 

^ 

o 

ro 

O 
CD 

UJ 

> 

<^ 

<o 

>^ 

CO 

J3  • 

O 

UJ 

T3 

in 

(J 
C) 

CD 

CO 

4-> 

o 

XI 

•^ 

O 

o 

> 

ro 

o 
■a 

i) 

o 

CM 

o 

o 

S- 
Q- 

4- 
O 

t/) 
0) 
-M 

rd 

i- 

>5 

CO 

•0) 

s- 

105 


o 

1           1     1           1     ■           1     1           I     1           1     < 

CO 

tO- 

OJ- 

1 

WEEKS 

en 

< 

Q  CO- 

UJ 
_J 
< 

o 

'^- 

!> 

• 
• 

^ 

^. 

ll- 

> 

O  o 
O  o 
O    ^ 


O    o 
O    '" 


O    m 


If) 
o 


—     in 
O     O 


3inNll/M   d3d    S1N3^^J3A0^^J 


..o 


+J 

o 

c 

^ 

QJ 

•1 — 

s_ 

o 

0) 

r<; 

X 

— 

UJ 

c: 

c:) 

■"- 

CM 

c: 

— 

o 

o 
o 


o 

o 

o 
o 

+-> 

CD 

o 

CO 

G) 

N- 

o 

< 

o 

o 

Q) 

O 

K 

to 

< 

f  1 

S- 

o 

UJ 

1 

!■-- 

<<• 

C_) 

O 

UJ 

to 

<S) 

^ 

>i 

OJ 

J3 

(O 

o 

lO 

UJ 

o 
o 

0) 
•r— 

— ) 

n3 

CO 

-CI 

a 

O 

■si" 

o 

> 

•1 — 

ro 

-t-i 

3 

O 

o 

CM 

Q. 

4- 
O 

g 

QJ 

to 

o 

Q 
QJ 

106 


0) 

1- 

0) 

a. 

X 

LxJ 


o 


■a 
c: 
o 
o 

+-J 

c 

0) 
en 


c 
o 
o 
I 

c: 
o 


OJ 

-a 

<^ 

>i 

jQ 

-a 

c 

to 
+-> 

O 


u 

-a 
o 

s- 

Q. 
O 

<u 

4-1 

to 


Q 


3inNI'/J    d3d    S1N31T.9A01^J 


CO 
CO 

cu 

S- 

cn 


107 


r^ 

1                       1          1                       !          ,                       1          1                       1          1                       It                       1 

CO 

CO- 

OJ- 

WEEKS 

a: 

< 

Q  00- 

1 1  1 

I 

LU 

*3. 

^- 

^-, 

I 

s 

i 

u. 

01 

O   o 

O    o 

O   o 

O    'O 

O    "^ 

— 

O    "~> 


in 
o 


—     in 
O     ^ 


O 

o 


^lnNl^^J  a3d  sinb^^jbao^'^j 


o 

4-> 

'  h; 

<u 

o 

<u 

--  ro 

a. 

X 

LU 

o 

c 

--  OJ 

o 

4-> 

..  o 

•r- 

TD 

o 

u 

o 

-!-> 

--  o 

c 

OJ 

•r— 

_.  o 

CO 

+J 

o:> 

o 
o 

O 

01 

OJ 

■"  CO 

< 

4-> 

Q 
2 

S- 
0) 

UJ 

TD 

-.  O 

_J 

C 

r- 

< 

13 

o 

LD 

=4te 

> 

to 

CO 

>i 

00 

JD 

o 

UJ 

o 
o 

3 

•r— 

CO 

+J 

.  o 

JO 
O 

>, 

o 

> 

"  ro 

•13 
u 
:z 
-a 

O 

o 

■  OJ 

S- 
Q. 

<+- 
O 

-o 

00 
OJ 
4-> 
(O 

-O 

>5 

■f— 

CO 
Q 

ro 
<u 

S- 

108 


X 


c 
o 


T3 

o 
o 

<D 

C 


o 
u 
1 

o 

OJ 


0) 

■o 


un 

>> 

•o 

c 

•r- 
■M 
O 

+-> 


u 

3 

O 

S- 
Q. 


1/1 
O) 


(T3 


O    o 

O    o 

O    o 

O    "^ 

O    "" 

— 

Q 


3inNli*>J    d3d    SiN3l'>J3A0'/J 


o 

<u 

S- 
01 


109 


r^ 

1              1      1              1      .              1      1              It              1      1 

CvJ 

• 

(O- 

CM- 

UJ 

> 

< 

Q  CO- 

u 
_I 
< 
o 

1 

^J-- 

\ 

> 

> 

> 

J 

O    o 

O    o 

O    o 

O    "^ 

O    "^ 

— 

O    '-"> 


-       lO 

•    o 


^-i    o 


O 

o 


o 

+-> 

QJ 

E 

o 

q; 

no 

D. 

X 

LU 

o 

C 

CM 

o 

•1 — 

+-> 

O 

-a 

c: 
o 
u 

O 

+-> 

o 

c: 

en 
•1 — 

o 

CO 

4-> 

o 

>- 

C 

< 

o 

Q 

u 

o 

c 

QJ 

CO 

•-■-r 

4-> 

Q 

<D 

u 

-o 

o 

_J 

c 

r- 

cr 

3 

c3 

o 

C£) 

bJ 
> 

0:1 

CO 

>> 

(/) 

JD 

O 

UJ 

■0 
CD 

o 

C 

3 

03 

C/^ 

+-> 

o 

XI 

•nT 

0 

o 

> 

ro 

+-> 

O 

0 

CM 

d. 

M- 

0 

CJ 

to 
QJ 
■4-> 

o 

3inNll/^   d3cJ    S1N3'/J3A0^^) 


en 


no 


E 

E 

X 


c: 
o 


o 
u 


cu 

CD 

+J 

c: 
o 
u 


o 


O   o 

O    o 

O    o 

O    >« 

O    "" 

— 

in 



lO 

__ 

•    o 

O 

o 
o 

O 
O 

s- 

O) 

ID 

=tte 

Co 

TD 
OJ 
£Z 

•f— 
fO 

+-> 

J2 
O 


+-> 
U 

13 

•o 
o 

i- 
n. 

4- 
o 

(/I 

OJ 

-(-> 

s_ 
>> 


Q 


3iniMli^    a3cl    SlN3l^3A0l"J 


CM 
•=1- 

(U 

s_ 
en 


Ill 


O    o 

O    o 

O    o 

O    'o 

O    *" 

— 

3lnMl^^]  d3d   siN3iM:]/\oyNj 


o 

'  5; 

E 

•r— 

S- 

0 

di 

-  K) 

a. 

X 

UJ 

0 

--  OJ 

0 

4-> 

..0 

•1— 

-0 

sr 
0 
u 

0 

4-> 

-0 

c: 
0) 

..0 

00 

+-> 

O) 

>- 

cz 
0 

< 

u 

Q 

CD 

0 

c; 

""  CO 

< 

4-! 

Q 

S- 

2 

QJ 

Ijj 

■0 

■R 

3 

0 

..  0 

UJ 

1^ 

(1) 

,-• 

CO 
CO 

0 

UJ 

0 
0 

-a 

Z) 

re 

CO 

+-1 

..0 

J3 

0 

^ 

0 

> 

""  ro 

u 

-0 

0 

0 

■  (M 

a. 

4- 
0 

-  9 

t/1 

OJ 
03 

-0 

Q 

ro 

0) 

s_ 

CD 

112 


4J 


r^ 

1              1      1              t      1              1      I              I      I              1      1              1 

\^  - 
cvj 

^. 

■ 

« 

CVj- 

WEEKS 

en 
< 
Q  00- 

UJ 

_i 
< 
o 

^^- 

■ 

<, 

^ 

^ 

01 

1  JL   ^  O 


o 

ro 


O 

t  CM 


..  O 


O 

o 


O    00 
0^     >- 

Q 

O    CI 

CO    < 

Q 

— I^ 

f^  < 

o 

CO 

en 
o  y 

CfJ 

o 


o 

ro 


O 

CO 


-O 


-L  O 


O    o 

O    o 

O    o 

O    "^ 

O    >" 

— 

O    lo 


in 


O 


in 
o 
o 


O 
O 


ex 


o 


c: 
o 
u 

-hJ 
c: 
a> 
en 


o 
o 
I 

o 


S- 
O) 

-o 

c 

Co 

-Q 

-a 

CD 

•(— 

+-> 
-Q 

o 
>1 


O 

:3 

O 

S- 
Q- 

M- 
O 

to 
O) 
+-> 
fB 

S- 

>) 


3inNIN    d3d    SiN3^'J3A0l'M 


<u 


113 


O    o 

O    o 

O    o 

O    "^ 

o  ■" 

— 

3lnNI^^J    a3d    S1N3I/J3A0^M 


-  -] 

o 

■  5; 

E 

o 

OJ 

■  ro 

Q. 

UJ 

O 

c 

■  cvl 

0 

.  O 

"D 

0 
u 

O 

4-> 

-  o 

en 

•r- 

.  o 

CO 

-M 

CD 

0 

u 

o 

cn 

O) 

x: 

"  CO 

< 

4-> 

0 

s_ 

2 

<u 

L'J 

XJ 

.  o 

_J 

c 

N 

< 

Z3 

0 

CO 

.  O 

bJ 

> 

(^ 

CO 

>. 

CO 

-Q 

o 

"lO 

UJ 

0 

0 

3 

•r— 

CO 

4-> 

.0 

0 

"^ 

^ 

0 

> 

"  ro 

•r— 
T3 

0 

0 

"  CM 

Q. 

4- 
0 

-9 

to 
OJ 

-  0 

>> 

r^ 

•r- 

ftJ 

Q 

• 

"* 

0) 

s- 

3 

D1 

114 


in 



'D 

. 

O 

O 

O 

o 

O 
O 

3inNl^^    d3d    S1N3^N3A0^\ 


c 

O) 

E 

L   _0 

s- 

3j_ 

O) 

X 

LU 

O 

- 

-  ro 

c 

sz 

O 

0 

- 

-  CM 

+-> 

T3 
C 
0 

.0 

u 

+-> 
en 

0 

c 

- 

'  0 

■r- 

+-> 
0 

u 

.  0 

00 

1 

cr> 

< 

0 

c: 

0 

cr 

■  CO 

4-> 

Q 

S_ 

2 

cu 

Ld 

■0 

- 

-  P 

1  ~- 

< 

c 
3 

<-.:> 

CO 

=ffe 

- 

.  0 

> 

<^ 

CO 

>1 

CO 

jd 

- 

0 

'  ID 

UJ 

0 
0 

-a 

Z) 

(O 

C/) 

4J 

' 

.0 

0 

Si- 

_^ 

0 

> 

'  ro 

u 

0 

0 

'  CM 

Q. 

4- 
0 

-  9 

to 
OJ 
+J 
ro 

-   - 

-0 

>i 

^— 

■r— 

(O 

Q 

kd 

^ 

0) 

5- 

D> 


115 


o 

1               t       t               1       1               t      1               I       1               f       1 

CVJ 

<£- 

CJ- 

WEEKS 

< 

Q  00- 
UJ 

< 

o 

■ 

'^- 

^ 

/ 

^ 

< 

1                         1           r                         1           1                         11                         1           1                         1           ' 

o 


o 

rO 


O 


O 


o 
o 


O    CO 

Q 

o  (r 

CO    < 
Q 

^  < 


o 

CD 


O 


io 


o 


O 

CM 


--  O 


..   Xq 


> 

Ul 

iLl 

o 
o 

C/0 


QJ 
Q- 
X 

LU 


O    o 

O    o 

O    o 

O    >" 

O    "^ 

— 

o   ^ 


in 
o 


o 
o 


o 


en 


o 
o 

CD 


S- 

o; 
■a 

c 
:3 

CTi 

=*(= 

■D 
CU 

ns 

4-> 
-Q 

o 


+-> 
u 

-a 
o 

S- 


QJ 


>^ 


n3 
Q 


3inNI^   d3cl    S1N3^J3A01/N 


<D 


116 


4J 

C 


a 

o 

O 

o 

a 

o 

O 

ID 

o 

in 

i- 

CL 
X 


o 


-a 

o 
o 

c: 


o 
u 
I 

c: 
o 


■o 


CTl 

=tte 

Co 
>> 

-a 
oi 
c: 
•( — 

"3 
+J 

O 

>, 

■M 


+-> 
U 

-a 
o 

s- 

Q. 
O 


0) 
+-> 
n3 

S- 


n3 


3inNIH    d3d    SiN3^^■l3A01'^J 


03 


<U 


117 


r^ 

1              1      1              It              1      1 

1     ,            I     . 

tD- 

CJ- 

WEEKS 

CALENDAR 
1,1, 

^- 

^ 

< 

' 

- 

-^ 

< 

'              1      '              I      '              I      ' 

I      '              r      ■               J- 

-L    T- 


o 


o 


o 

t  CO 


..  o 


o 
o 


1  O    CO 
en    y- 

< 

o   d: 

CO    < 
Q 

io  y 

o 


..  o 

CD 


O 


> 

CO 
CO 
UJ 

o 

CJI 
3 
CO 


o 


o 

ro 


O 

CNJ 


O 


-f  ^O 


X 


O   o 

O    o 

O    o 

O    "1 

O    •" 

— 

o   ^ 


in 
o 


^    o 


O 

o 


o 
o 


OJ 
CD 


o 
o 


i. 

OJ 
T3 

o 

=«= 

<^ 
>^ 

X3 

OJ 
•, — 

ro 
-l-J 

O 


O 

3 

o 

Q. 


00 
O) 
+J 


n3 
Q 


3inNll'\j    U3d    S1N3^M3A0'/M 


s- 


118 


-M 


o 

1              1      1              1      >              1      1              I      1              1      1 

CVJ 

{D- 

. 

OJ- 

WEEKS 

< 
Q  co- 

u 

< 

^f- 

{ 

} 

> 

< 

1                 II                 1       ■                 1       1                 1       1                 1       1 

o 


o 

ro 


O 
CVJ 


O 
O 


O    CO 
cy>    >- 

< 

o  cr 

CO    < 
Q 

LiJ 


O     _ 


o 

CO 


o 


o 


o 

ro 


o 

CM 


O 


O 


X 


o 


T3 

C 

o 
o 


c: 
en 


o 
u 

o 

O) 

+J 

S- 
<D 

■a 


o 

CO 
>) 

T3 


O    o 

O    o 

O    o 

O    "^ 

O    •" 

— 

O    lo 


o 


CJ>        ,- 

Ll! 
> 

(/) 
CO 
LJ 
O 
o       ^ 

^    '^^ 

CO         -M 

o 


o 

:3 

o 

S- 
Q. 


CD 
+-> 
13 


—       iD 

O     o 


O 

o 


3inNllM    d3d    SiN3^^3A0^^ 


o 


•r— 
U- 


119 


r^ 

1             1      1              t      .              t      1              1      1              1      > 

C\J 

<£- 

1 
1 

00- 

WEEKS 

01 

< 

Q  00- 

< 

"^- 

V 

■ 

^ 

^ 

u. 

0-1 

1             11             1      ■             1      1             1      1             [      '             r 

o 


o 

t  ro 


O 

CM 


+-> 

c 
ai 


s- 

CL 
X 


o 

o 

O 

o 

o 

o 

o 

un 

o 

lO 

— 

o   ^ 


It) 
o 


—     o 
O     '^ 


O 
O 


o 

TD 

c 

o 
u 

(; 

c: 

o 

CD 

cn 

c 

•1 — 

+-> 

o 

fO 

c 

0-) 

^ 

o 

CJ 

o 

rr 

+-> 

CJ 

< 

^ 

CJ 

QJ 

^: 

-a 

IM 

c: 

o 

1 

3 

r- 

< 

, 

O 

=*te 

o 

bJ 

fo 

(jj 

cTJ 

CO 

J3 

o 

o 
o 

-a 

_J 

fO 

(D 

+-> 

o 

O 

sT 

+-> 

o 

> 

ro 

u 

O 

CM 

O 

S- 
Q- 

O 

O 

ro 

O 

ra 
Q 

3inNU^   U3d    SlN3l'■^l3A0^^J 


120 


cu 


1          1     1          1     .          1    >          I    1          1     .          1 

(£. 

CVl- 

WEEKS 

1 

< 

Q  CO- 

UJ 

_J 
< 

•^r- 

^ 

s 

I. 

-< 

li- 

1              1      i              ,      .              i      '               1      1              1      . 

O    o 

O    o 

O    o 

O    ""> 

O    •" 

— 

O    lo 


in 
o 


^-    o 


O 
O 


3inNllM    U3d    S1N3^^J3A0^M 


o 

'  'm" 

Q. 

X 

UJ 

o 

cr 

-  ro 

•r— 

o 

O 

+j 

-  C'J 

•r- 

T3 

C 

o 

u 

.  o 

+-> 

en 

o 

•r— 

-  o 

o 
u 

o 

U3 

o 

0~) 

>- 

< 

Q 

O) 

o 

d: 

-i-j 

■  CO 

< 

s_ 

a 

0) 

-y 

-a 

LU 

c 

.  o 

_J 

13 

r- 

< 

, 

O 

=*t= 

.  o 

L'J 
> 

Co 

CO 

(J-) 

o 
'  in 

UJ 

o 

O) 

c 

ID 

ro 

CO 

+-> 

.o 

o 

sr 

■M 

o 

"  ro 

> 

+J 
U 

-a 

O 
■  C\J 

o 

s- 
o. 

t- 

o 

-  Q 

t/1 

-  o 

>1 

re 

Q 

un 

(1) 

s- 

121 


o 

CM 


J l_ 


J i_ 


ID 


CJ- 


cn 

LU 
UJ 
$ 

<c 

Q  00 

Gj 
_J 
< 
o 


- 

^- 

> 

• 

-r- 

^ 

s 

1           I                          I           .                           ,        ■  r 1 , 

O    o 

O    o 

O    o 

O    "^ 

o  ■« 

— 

O    '^ 


—     If) 
■    o 


—      u'J 

o    o 


^-2 


o 

ro 


O 
t  CM 


..  O 


o 
o 


o   CO 

C)     >- 

< 
o   c:: 

CO    <r 


O 


o 


o 

CM 


-  o 


..  X  o 


bJ 


o 

LL' 

CD 

> 

(O 

00 

O 

Ijj 
o 
o 

3 

oo 

o 

^ 

cu 

E 

i- 
0) 

CL 
X 

LiJ 


o 


o 
u 


<D 

CD 

•r— 

o 
u 

cu 


O) 
T3 

c 
3 


O        n- 


O 

o 


Co 

0) 


ra 

+-) 

O 

>> 
+-> 


o 

rs 

O 

S- 


3inNI^^J    d3d    SlN3^^i3A0l^ 


n 


O) 


122 


-t-> 

c 


o 

1              1      1             I      1              1      1              1      1              1      1              1 

t£. 

CJ- 

WEEKS 

< 

Q  CO- 

1  1  1 

UJ 

_j 
< 

^ 

•<^- 

' 

< 

} 

< 

u. 

01 

'                    I         '                    !         '                    1         '                    II                    I        ' 

o 


o 

t  rO 


O 


..O 


o 
o 


O     CO 

< 

O    d 

CO  <: 

Q 


s- 

(D 

X 

LU 


o   ^ 
o  y 

3 

CO 
O 


o 


O 


--0 


O 


o 
u 


c 

CD 

c: 

+-> 
c: 
o 
u 
I 

o 

c: 

OJ 

+-> 

S- 

d) 
■o 


'O      rr 


O    o 
O    o 

O    •" 


O    o 
O    >" 


O    i« 


o 


O 


o 
o 


O 
O 


Co 
■o 

OJ 

+-> 

O 

>, 

+-> 


■a 
o 
s- 
ex 

4- 
o 

t/i 

QJ 
+J 


to 


3inNI!/M    d3d    S1N3^"OAO'/J 


Ln 

s- 

D1 


123 


o- 

1             t      1             1      <             1      1             1      1             t      1 

i£. 

00- 

WEEKS 

en 
< 

CALEND 

8 

1 . .     1 

^r- 

• 

^ 

<. 

S 

u. 

01 

\ 

■                     1         1                     1         '                   'I         '         -■     ■    J-     r       J        r  -      [- 

O     O 

O    o 

O    o 

O    ^ 

O     "^ 

— 

O    m 


O 


—     in 
^-     O 


O 
O 


3inNiyM  a3d   slN^^^3A0^^l 


o 

c: 

"  5; 

O) 

s 

o 

QJ 

Q. 

--  ro 

X 

LU 

O 

•r— 

--  CM 

C 

o 

+-> 

..o 

■a 

c 

o 
o 

o 

4-) 

■o 

0) 

en 

4-1 

_.  o 

(f) 

C 

CD 

o 

< 

u 

Q 

<u 

O 

CI 

4-> 

■  CO 

< 

Q 

i- 

(U 

"2. 

■a 

LU 

c 

•  P 

_1 

3 

r^ 

< 

..  o 

LlI 
> 

to 

to 

>i 

CO 

J3 

o 

"'lO 

UJ 

o 
o 

-o 

3 
CO 

to 

..  o 

XI 

"d- 

o 

>^ 

+-> 
•1 — 

o 

> 

■  ro 

4-> 
U 

3 

O 

■o 
o 

■  CO 

i- 

Q. 
O 

-9 

0) 
4-> 

fO 

S- 

-o 

>1 

•r- 

un 

(U 

S- 

en 


124 


o 

1              1      1              1      ■              1      1              1      1              1      1 

CD- 

i 

CM- 

WEEKS 

cc 
< 
Q  00- 

Ixl 

_J 
< 

1 

( 
I 

^- 

y 

1 

■ 

*N^ 

o 


^ 


■«-> 

c 

O) 

E 

■  r~ 

s_ 

o 

0) 

<T 

Q. 

X 

UJ 

O 

c: 

r^) 

'*" 

c: 
o 

O 

4-> 

CM 

•r— 

o 
u 

O 

4-" 

o 

•1— 

o 

o 
u 

I 

o 

en 

Q 

o 

^ 

c: 

Q 

HI 

o 

cn 

+-> 

CO 

< 

s^ 

Q 

0) 

21 

TD 

L'J 

C 

o 

J 

3 

r- 

<r 

ro 

o 

^ 

o 

Ll! 

Co 

CD 

> 

(/) 

oo 

o 

tjj 
o 

CJ 

-o 

O) 
•f— 

3 

(C 

CO 

o 

O 

^ 

>> 

+-> 

o 

> 

ro 

4-> 

o 

O 

o 

CvJ 

Q. 

-  o 


T    ^O 


O    o 

O    o 

O    o 

O    ^ 

O    "^ 

— 

O    lo 


-     in 



in 



•    o 

O 

o 
o 

O 
O 

to 

Q 


3±nN|i/\J    a3d    SiN3^^J3A0W 


LT) 

s- 

C75 


u. 


125 


r^ 

t             1      1              1      i              1      I              1      1              \      < 

CO 

CD- 

^ 

CM- 

WEEKS 

< 

Q  CO- 

U 

< 
o 

^- 

\ 

< 

\ 

c^ 

.1 
1            1      .             1      1             I      >             11             11             1 

o 


o 

t  rO 


O 
t  CO 


O 


O 


^  < 

o 

o  ^ 

CD  > 

in  ^ 

CO 

o 


o 

ro 


O 


--0 


O 


(U 


Q. 
X 

UJ 


■a 

o 

u 


o 

cu 
en 

-M 

o 

(/5 

o 

0) 

>- 
< 

u 

o 

cu 

o 

ir 

+-> 

CX) 

< 

s_ 

CJ 

Ol 

z: 

ii  1 

■o 

O    o 

O    o 

O    o 

O    •" 

O    >^ 

— 

o  ^ 


in 



in 



o 

O 

o 
o 

O 
O 

Co 

c: 


O 


•M 
O 

■o 
o 

s_ 


00 


3inNll^    d3d    S1N31AJ3A0N 


Ln 
<u 

S- 
en 


126 


■M 


O 


O 

ro 


O 

+  CM 


..  O 


O 

o 


O    CO 
<T>    >- 

<rr 
Q 

o  q: 

CO    < 
Q 

4P  y 


r- 


..  o 

CD 


o 

in 


o 


o 

ro 


O 
CO 


-  o 


o 


s- 
a. 

X 


O 


■o 

o 
(J 


en 

c: 

•r— 
+-> 

o 

o 
I 

o 

sr 


OJ 

■a 

c 


Co 
>> 

-Q 

■a 

OJ 

c: 


O    o 

O    o 

O    o 

O    «' 

O    '" 

— 

< 

Ix! 

CO 
UJ 

o 
o 

o 

>1 


■)-> 
u 

X3 
O 

s_ 

Q. 

i+- 
O 

U) 
QJ 
+-> 


ainNiiAi  a3d  sin^/oao'^ 


OD 
LT) 

a> 
en 


127 


r^ 

1             1      • 

1     .            It            1     1            1     1 

CVJ 

C£- 

OJ- 

WEEKS 

cc 
< 

Q  00- 

LJ 
_J 
< 

o 

^- 

> 

- 

1 

siM3naoyd 

1 

JO  13S  M3N 


•> 


O  o 
O  o 
O    •" 


O    o 
O    >« 


"T ' r 

O    i^  — 


O 


o 
ro 


o 

CM 


o 
o 


0  en 

01  >- 
< 

Q 

O     K 

CO     < 
Q 


O 


o 


o 
in 


o 


o 

ro 


O 
00 


-r  O 


O 


lil 

_J 
'i 
o 

u 
> 

CO 
L'J 
O 
O 


o 


—  in 
o 
o 


O 


O 

o 


tu 

E 

S- 

cu 

a. 

X 

UJ 


o 

•I — 

+-> 

-a 
c 
o 
u 

+-> 

c: 
O) 
en 

c 


c: 
o 
u 


c: 


=tte 
Co 

>i 

-a 

OJ 

c 

ro 
+-> 
-Q 

O 

+-> 


-l-J 

o 

13 

o 

S- 


1/1 


n3 


3lnNl^^J    d3d    SiN3^^3A0lM 


CTi 

Ln 


CT) 


128 


o 

1              t      1 

1       .                 t       1                 1       1                 1       1 

CM 

(£. 

OJ- 

WEEKS 

cr 
< 
g  co- 

_) 

< 

j 

1 

'^- 

I 

k 

SW3180yd 

^ 

JO  13S  M3N 

■-. 

ll- 
5 

•- 

o~ 

I       ' 

1       '                 1       '                 [1                 1       '                 1 

o 


o 

ro 


O 
CO 


..  O 


O 

t  o 


< 

o  cr 

CO    < 
Q 

1^  < 
o 


o 


bJ 


T  w  > 


o 

ro 


o 


-  o 


o 


E 
O) 

E 

•r- 

S- 

a. 


o 


o 
u 

+-> 

c: 

CD 

CD 


o 
o 
I 

o 


OJ 
O) 

■o 

LO 


fO 

>5 

c/:) 

-Q 

o 

bJ 

o 

3 

re 

(/) 

+-> 

o 

J3 

o 

"sT 

O    o 
O    o 


O    o 
O    "^ 


O    ^ 


O 


— .       IT) 

o    ^ 
^     o 


O 
O 


u 

T3 
O 

S- 
CL 

O 

l/l 
<D 
-M 
fO 
S_ 

>^ 


ro 

Q 


BinNIW   U3d    SlN3l']3A0l^J 


o 

CU 

S- 

en 


APPENDIX  G 

ACCURACY  RATIO  AND  PRODUCTIVITY  CELERATIONS  FOR  EACH  S  UNDER 
EACH  EXPERIMENTAL  CONDITION 


130 


o 

r                  1        1                  1        .                  1 

1                     1         !                     1         r 

CVJ 

- 

U) 

c 

z 

CJi 

_ 

o 

c 

^ 

s  s 

CD- 

UJ 

a*    O 
c     o 

_l 

UJ 

o     o 

o 

O     Z 

o 

-•J 


o 

t  rO 


O 

CM 


O 


CD 
O) 

•I — 

+-> 
c: 
o 
u 
I 

o 

03 


CD 
cn 


o 
u 


cu 


to 
o 


CO 

o 


n3 
0) 


O    o 

O    o 

O    o 

O    "^ 

O    >" 

— 

3 

4-> 

■a 

c: 

o 

QJ 

s_ 

F 

CL 

•r— 

S- 

-o 

OJ 

c 

Q. 

m 

X 

LU 

o 

•1 — 

C 

4-> 

*r— 

Ol 

i_ 

00 

c 

>l 

o 

(  ) 

•1 — 

m 

-l-J 

S- 

•  r— 

o 

TD 

o 

C 

u 

o 

< 

o 

3inNl[/M    d3d    SlNai/'OAO'/M 


OJ 

cn 


131 


o 

CM 


CD 


CO- 


CO 
UJ 


d: 
< 
Q  00 


< 


z 
o 

h- 
< 


o 


o 

Q 
O 

a. 


CO 

z 
o 

a: 

UJ 

_j 

UJ 

o 


< 

>- 
u 
< 

3 

o 
u 
< 


Oi 


, 

c 

c 

, 

u 

c 

CJ> 

o 

c 

o 

c 

r 

o 

o 

o 

z 

1 
1 
1 

^'■-§ 


o 


o 

Cvl 


o 


o 
o 


< 

Q 

O    CC 

CO     < 

Q 


UJ 

] 

<i! 
O 

u 
o    > 

a) 

LU 

o 
o 

CO 


o 


o 


o 
in 


..o 


o 


O 
CM 


o 


..   Xq 


O    o 

O    o 

O   o 

O    •" 

O    "^ 

— 

O    i-T 


o 


o 


o 
o 


O 
O 


+-> 

c 
dj 


o 
o 
I 

c 
o 

d 

TD 

C 
rt3 


OJ 
en 


o 
o 


O) 


CD 
ID 

CM 

to 

S- 

o 


o 

+J 
fD 

S- 
CD 

eu 

CJ 


4->   <—l 
O 
3    +-> 

■o  c 

O    CD 

S-    E 

D--r- 

■o  o) 
c:  Q. 

1T3     X 
UJ 

o 
•r-   c: 

+->   -r- 

n3 
S-    oo 

c: 
>)  o 

U    T- 

ro  +-> 
s-  -^ 

3  XI 
(J     C 

o  o 


3inMU^J   H3d    S1N3'/J3A0W 


CM 


CD 


132 


O- 
OJ 


to 


CJ 


LU 
U 

01 

< 

Ooo 

u 
< 


^- 


o 


CO 

z 
o 

a: 

LU 

_j 

lU 

o 

>- 


o 

Q 
O 

q: 
a. 


z 
g 

a: 
m 

_i 
tij 
o 


< 

> 
< 

a: 

O 

o 
< 


O    o 

O    o 

O    o 

O    >" 

O    ■" 

— 

O    m 


to 
o 


O 


in 
o 
O 


3inNllAJ    bl3d    S1N31M3A0^^ 


o 
O 


4J 

E 

OJ 

o 

•^ 

+-> 
c 
o 

C) 

(J 

ro 

t 

o 

c 

O 

-o 

(Al 

c: 

o 

Ol 

CJ) 

o 

o 

u 

QJ 

x: 
+-> 

o 

(D 

o:) 

^ 

CD 

-a 

u 

3 

CJ 

rr 

CJ 

< 

Q 

ro 

Z 

Co 

III 

i) 

1 

S- 

N- 

< 

o 

•4- 

O 

UJ 

o 

CO 

^' 

ro 

+-> 

cn 

o 
in 

UJ 

o 
o 

3 

QJ 

u 

(O 

>, 

o 

+J 

^ 

> 

•1 —     • 

+->  >— 1 
u 

o 

=!    +-> 

ro 

prod 
rimen 

o 

"D    <D 

c\J 
O 

o 

gure  53.  Accuracy  ratio  an 
conditions  in  Exp 

133 


o 

1            1      1             1      . 

1      1              1      1              1 

1 

CM 

- 

<u 

in 

_^ 

z 

C 

- 

o 

0> 

c 

1— 

c 

o 

< 

u 

(T 

c 

c 

(X)  - 

UJ 

o 

o 

_) 
UJ 

o 

o 

1 

2 

1 

1                       ; 

o 


o 

ro 


O 


O 


O    o 

O    o 

O    o 

O    «i 

O    •" 

— 

O    1^1  —     in 


o 


O 


o 
o 


O 
O 


en 


-M 
c: 
o 
u 
I 

o 

c 

03 


o 


i- 

<^ 
S- 

o 

^- 

co 
o 


S- 
O) 

CD 
(J 


+->  I— ' 
U 
13    +-> 

-a   c: 

O    0) 

s-   E 

Q--r- 

s_ 

T3    OJ 
ra    X 


+J  -p- 

fO 

c: 
>>  o 

S_  -1- 
:3  T3 
(_)    c 

u  o 
<:  o 


3inNiyM    d3d    SiN3!AJ3A01^'J 


OJ 

S- 

en 


134 


O 


iD- 


CJ- 


< 
Q  CO 

UJ 


< 
o 


o 


w 


< 
q: 
iij 


> 

H    - 
O 

=) 

o 
o 
q: 
a 


z 
o 

UJ 

_l 
UJ 

o 


< 
q: 

>- 
o 
< 
tr. 

O 

o 
< 


O    o 

O    o 

O    o 

O    >" 

O    •" 

— 

O    in 


in 
o 


_.  o  en 
o  q: 

CO    < 
Q 


-M 

s= 

<u 

o 

D1 

c 

^ 

__ 

+-> 

c 

o 

o 

u 

rO 

1 

c: 

o 

c: 

O 

•a 

CM 

c 

ro 

+-> 

c 

O 



c: 

•(— 

+-> 

c: 

o 

o 

o 

o 

LjJ 


o 

c3 
o  ^iJ 

(S)    > 

CO 
CO 

o  y 

c/^ 
o 


O 
rO 


O 
CM 


O 


-^O 


^-    o 


O 

o 


QJ 


S- 

-a 

Ln 
=»t= 

to 

s_ 
o 
l^- 

(/l 

c: 
o 

+-> 

s_ 
cu 

u 

>i 

+-> 


u 

-a   c: 

O  O) 
S-    E 

CL-r- 
i- 
"D  OJ 
C  Q. 
fO  X 
LjJ 
O 

•>-  C 
-l-J  -r- 
(O 

S-    (/) 
!Z 

>,  o 

U  -r- 
fO  +-> 
S-    -r- 

o  c 

U    O 


3inNll^   U3d    SiN3^^3A0l^ 


LT) 
OJ 

s_ 

D5 


135 


o 


to- 


J L. 


CM 


cn 
:^ 

LlI 
UJ 


< 


< 

o 


o 


in 

z 
o 

H 
< 

o: 

UJ 


> 

1- 
o 

D 
Q 

o 
a: 

Q. 


to 
z 
o 

< 
UJ 

_1 

UJ 

o 


< 

> 
o 
< 

o 
o 
< 


*-     c 

c     -^ 


o    o 


O    o 

O    o 

O    o 

O    '^ 

O    •" 

—    ■ 

~1 — ^ 


'■-? 


o 

t  rO 


O 


O 


o 
o 


O    O) 
0-)    >- 

< 
o  cr 

CO    < 

a 
c3 

CO 
CO 

o  y 

C/0 
O 


o 

rO 


O 

C\J 


-.  o 


-^o 


in 
o 


—       uO 

^    o 


o 
o 


OJ 
en 


o 
o 
I 

c 
o 


-a 


en 


o 
u 


s_ 
cu 
■o 

Co 
o 


•4-> 
O) 

o 

4-) 


+->   1—1 
U 
zs  +-> 

-o   c 

O    O) 
S-    E 

s_ 
-a   Ol 

C     CL 

fO    X 

LU 

o 

•r-     C 

+J  -1- 
rtJ 

>.  o 

U   -r- 
rt!    +-> 

S-     •!- 

3   -a 

u   c 
o  o 


3inNI^^J    d3d    S1N3^\13A0^M 


<J3 
US 

OJ 
i- 

13 

cn 


136 


3lnNI^N    U3d    SlKG^MaAOl/^ 


<u 

o 

01 

c: 

'y 

+-> 
c 
0 

CJ» 

0 

K) 

1 

0 

O 

"O 

rvl 

c 

n3 
4-1 

O 

(U 

O 

0 

o 

u 

4J 

o 

(0 

0-) 

a 

o 

c 

o 

P' 

:3 

CO 

Q 

2; 

to 

hi 

o 

_I 

S- 

h- 

< 

0 

0 

4- 

01 

o 

CO 

LiJ 

> 

0 

•f— 

fO 

4-> 

00 

o 

LU 

(J 

3 

<D 
0} 

(/> 

>> 

o 

+-> 

'^r 

> 

+->  1—1 
0 

(■■) 

3   +-> 

ro 

prod 
rimen 

o 

X3    CU 

CNJ 

tio  an 
in  Exp 

O 

gure  67.  Accuracy  ra 
conditions 

137 


O 

CM 


ID 


<M 


CO 

LJ 
LU 


< 
Q  CO 

UJ 


< 


•^- 


< 

LU 

_) 
LU 
O 


O 
3 
Q 
O 
CC 
OL 


CO 

z 
o 


< 
a: 


I- 
< 

>- 
o 
< 
q: 

o 
o 

< 




v 

o* 

o 

c 

c 

o 

o 

O 

z 

1 
1 
1 

o 


o 

rO 


O 

CM 


o 


o 
o 


O    C/2 

c:^   >- 
< 

o  tr 

CO    < 

o 


o 


-.  o 


..  J-O 


O   o 

O    o 

O    o 

O    "^ 

O    ^ 

— 

O    "^ 


—     in 
■    o 


O     " 
^-     o 


IjJ 


(J) 


o 

LJ 

> 

CO 

CO 

O 

in 

LiJ 
O 

10 

C/) 

o 

-sT 

O 

fO 

o 

CM 

+-> 

c: 

0) 
en 


O 
O 


O 
O 


o 
u 


O) 
T3 

c 

CO 

f-o 

s_ 
o 


o 

•I — 

-l-J 

CD 

CU 
CJ 


CJ 

=3   4-> 

■a  c 
o  dj 
s-   S 

CL-r- 

i. 

•t3    QJ 

C     C3l 

n3    X 

UJ 

o 

•■-  C 
-M  -r- 

ro 

S-    c/) 

>>  O 

o  •>- 

n3  4-) 

S-  -r- 
3  "O 
(J    c 

u  o 


3inNlN    a3d    SiN3l^J3A0yN 


CO 

S- 
en 


138 


3lnNI^^J    U3d    SiN3lM3A0^M 


QJ 

o 

en 

c: 

Si- 

0 

C) 

tj 

rO 

1 

0 

O 

-D 

CM 

C 

03 

O 

QJ 

CD 

4-) 

o 

c: 
0 

o 

u 

0) 

+-> 

() 

en 

01 

V 

s_ 

< 

"O 

u 

c: 

o 

rr 

:3 

CO 

en 

Q 

=tfc 

2: 

>^ 

Ld 

o 

_1 

s~ 

r- 

< 

0 

0 

00 

o 

> 

0 

<n 

-M 

o 

IT) 

CO 
bJ 
0 
c  ■) 

ro 

i- 
0) 

Z) 

u 

CO 

>^ 

o 

+j 

';f- 

ctivi 
II. 

( ) 

13    +J 

rO 

prod 
rimen 

O 

"O    O) 

CJ 

c   ex 

ro     X 
LU 
0 

o 

4-1   -r- 

i-     (/I 

c 

>,  0 

(_)     T- 

o 

gure  69.  Accura 
condit 

u. 


139 


o 

1               1       1               It               1 

1                1       1                1       1 

CJ 

c 

CO 

<u 

■z. 

.^ 

o 

C 

fc 

CP 

o 

O    o 

O    o 

O    o 

O    •" 

O    •" 

— 

o 


o 


O 


..  o 


+J 

c 
oi 
oi 

c: 

*r~ 
+-> 

o 

CJ 

I 

c: 
o 

■o 

c: 

+-> 

OJ 

cn 

c 

•r— 

+-' 

c 


BinNllM    d3d    SiNZ^M^AOV'J 


o 

CJ 

c; 

OJ 

+-> 

o 

fO 

i- 

C) 

■:- 

cu 

< 

3 

o 

q; 

o 

(jj 

< 

Q 

=«: 

Z 

Co 

hi 

u 

1 

s_ 

N 

< 

o 

o 

(X) 

> 

o 

•1 — 

cy) 

+-> 

o 
in 

CO 

ijj 
o 

(13 

s_ 

CD 
OJ 

3 

O 

CO 

>> 

o 

-M 

^ 

>       • 

•r—   1 — 1 

+->   1— 1 
(J 

CJ 

3    +J 

ro 

prod 
rimen 

() 

-o   cu 

CO 

io  an 
n  Exp 

C) 

-M    -r- 

o 

gure  70.  Accuracy  ra 
conditions 

140 


-'? 


o 


O 
t  OJ 


..  O 


ID 


c: 
o 
o 


o 

c 


Ol 
CD 

sr 


O    o 

O    o 

O    o 

O    « 

O    •" 

— 

O    m 


—     If) 

•^    o 


o 
o 


o 

u 

c:> 

OJ 

+-> 

o 

(n 

S- 

01 

^ 

ai 

u 

:3 

o 

rr 

^ 

cu 

< 

1 — 

Q 

=tte 

2 

Co 

LU 

o 

_J 

J_ 

N- 

< 

O 

o 

^- 

O 
CD 

bJ 
> 

o 

OO 

+J 

CO 

o 

O 
O 

3 

O) 

(J 

CO 

>> 

o 

•r— 
>         • 

•f—    1 — 1 

+->     1-H 

f  1 

Z3    +-> 

ro 

prod 
rimen 

ri 

■O    0) 

OJ 

tio  an 
in  Exp 

O 

Accuracy  ra 
conditions 

3inNll^   d3d    S1^J3^^J3A0^^J 


cu 

i- 


141 


o 

OJ 


to 


CO 


CO 
UJ 

< 

Q  CD 


LlJ 

_J 
< 
O 


I- 
< 
a: 

UJ 


o 

3 
Q 

o 

(T 


Z 

o 

I- 
< 
cc 

UJ 

_l 

UJ 

o 


< 

> 
o 
< 
a: 

O 

o 
< 


o^   o 


O    o 

O    o 

O    o 

O    •" 

O    '^ 

— 

~1 — ^ 

O    m 


O 


O 


LO 

o 
o 


O 
O 


3inNllM    d3d    SiN3l^3A0'^ 


-i-> 

c 

0) 

ai 

c; 

c: 

5; 

c: 
o 

o 

u 

rc) 

c 

o 

c: 

o 

■a 

CO 

O 

0} 

en 

" 

c: 

4-J 

o 

o 

o 

u 

OJ 

+-> 

o 

00 

S- 

0) 

V 

O) 

<r 

■o 

a 

3 

o 

rr 

CO 

,--r 

a 

=*fe 

^^ 

III 

<^ 

o 

-) 

i- 

r- 

<z 

o 

o 

<4- 

n 

UJ 

c: 

(X) 

> 

o 

(;j 

4-> 

(n 

03 

o 

LU 

o 

Ol 

o 

OJ 

3 

o 

(/) 

>, 

c; 

+-> 

^ 

>     . 

•r-    1 — 1 

+->   1— . 

o 

(J 

r<) 

prod 
imen 

O 

T3     CD 

C\J 

g 
o 

re  72.  Accuracy  ratio  an 
conditions  in  Exp 

142 


0-] L 


CO 


CO 


CO 
UJ 

u 
< 

Q  CO 
UJ 


< 

o 


< 

UJ 

_) 

LLl 
O 


O 

Q 
O 
(T 
Q. 


CO 

Z 

o 

< 

cc 

UJ 

_1 

UJ 

o 

o 

I- 
< 
a: 

> 

< 
cc 

O 
O 

< 


0)   ■£ 


O     O 

o  z 


O    o 

O    o 

O    o 

O    •« 

O    >" 

— 

o    '.-> 


"T r- 

■    o 


O 


If) 
o 
o 


O 


O 

t  ro 


O 

t  CM 


o 


o 
o 


O     00 

o^   y- 

< 


O 

CO 


i  o 


o 

ro 


O 
CM 


--  O 


..  X  o 


cr 

Q 
*^- 

UJ 


cn 


cu 

en 

c 


o 
u 

c: 
o 

c 

■o 

<T3 


CD 


o 
o 

Q) 

+-> 

s_ 

O) 
X3 

EI 

ro 

Co 


o 

_i 
< 
o 

o 

4- 

00 

o 

LJ 

o 

ej 

-^ 

f,o 

+-> 

CO 

n3 

O 

U.1 

o 

CJ) 

CU 

cu 

t  1 

o 
o 


+-> 


u 

T3  c: 
o  cu 
s-   E 

CL-r- 

s_ 

"o   cu 

UJ 

o 

•r-     C 

+->  •>- 

ca 

S-     to 

c 
>i  o 

o  •■- 

CO  4-> 
S-  -r- 
3  "O 

u  c 
o  o 

<C    O 


BiP.NIlN    a3cd    S1N3^'OAO^"J 


c>-> 

cu 

i. 

en 


143 


c 

(U 

en 

o 

V 

+-> 

c 

o 

u 

o 

1 

•  rO 

o 

c 

"O 

O 

c 

T  *^ 

fO 

+J 

c 

QJ 

..  o 

en 

-.— 

*r- 

4-> 

C 

o 

o 

u 

o 


O     00 

en    >- 
Q 

o  cc 

CO     < 
Q 

c3 


O    o 

O    o 

O   o 

O    "^ 

O    •" 

— 

O    "^ 


3lnNI^^J    y3d    SiN3^3A0VM 


M    o 


o 
o 


O) 
T3 

rs 

=tte 
Co 

S- 

o 

<4- 


o 


CO 

4-> 

'j.i 

t. 

UJ 

OJ 

o 
o 

_J 

fO 

>> 

-M 

•  1 — 

>        • 

■r—    1 — 1 

+->    1— 1 

D 

3    +-> 

-o    C 

O    <U 

!-     E 

Q.T- 

S- 

-O    (1) 

c:   Q. 

fC     X 

LaJ 

O 

•1-     C 

-l-J  T- 

fO 

S-    CO 

c 

>^  o 

O    -r- 

03    +J 

t.    -r- 

3  -o 

U      C 

u  o 

<c  u 

•^d- 

1^ 

OJ 

S- 

:3 

en 

144 


u 

1 

—  1  - 

■■"■—""  ^  r  " 

-., 

r 

o 

o 

o 

o 

O 

a 

o 

CJ 

lO 

— 

c 

> 

\L1 

cu 
en 

c: 

+-> 
o 


o 


en 


o 
o 

cu 

4-J 
CU 

-o 

c 
:3 

tn 

Co 

S- 

o 


c: 
o 

+j 

n3 

s_ 
cu 

cu 
o 

>5 
+-> 


+J  )— 1 
o 

Z3  -(-> 
T3  C 
O  CU 
i-  E 
CX-r- 

s_ 
"o  cu 
c   a. 

(T3    X 

LxJ 

o 

■I-    c 

+->  -1- 

S-     00 

>,  o 

fO  4-> 

S-  ■■- 

z:  TT 

u  c: 

u  o 


0! 


AOVcif^OOV 


(U 

s- 

C35 


REFERENCES 

Bandura,  A.  and  Perloff,  B.   Relative  efficacy  of  self-monitored  and 

externally  imposed  reinforcement  systems.  Jovconal  of  Personality 
and  Social  Psychology,    1967,  7,  111-116. 

Baum,  W.  M.  The  correlation-based  law  of  effect.  Journal  of  the 
Experimental  Analysis  of  Behavior,    1973,  20,    137-153. 

Bloomfield,  T.  M.   Reinforcement  schedules:  Contingency  or  contiguity? 
In  R.  M.  Gilbert  and  J.  R.  Millenson  (Eds.),  Reinforcement: 
Behavioral  Analyses.      New  York:  Academic  Press,  1972. 

Boren,  J.  J.,  and  Colman,  A.  D.  Some  experiments  on  reinforcement 
principles  within  a  psychiatric  ward  for  delinquent  soldiers. 

Journal  of  Applied  Behavior  Analysis^    1970,  S,  29-37. 

Brigham,  T.  A.,  Finfrock,  S.  R.,  Breunig,  M.  K. ,  and  Bushel  1,  D. ,  Jr. 
The  use  of  programmed  materials  in  the  analysis  of  academic 
contingencies.  Journal  of  Applied  Behavior  Analysis^,   1972, 
5,  177-182. 

Brigham,  T.  A.,  Graubard,  P.  S. ,  and  Stans,  A.  Analysis  of  the  effects 
of  sequential  reinforcement  contingencies  on  aspects  of  com- 
position. Journal  of  Applied  Behavior  Analysis,    1972_,  5, 
421-429. 

Carder,  B.  and  Berkowitz,  K.  Preference  for  earned  in  comparison  with 
free  food.  Science,    1970^  167,    1273-1274. 

Chadwick,  B.  A.  and  Day,  R.  C.  Systematic  reinforcement:  Academic  per- 
formance of  under-achieving  students.  Journal  of  Applied 
Behavior  Analysis,    ^91^,    4,    311-319. 

Fenner,  D.  H.   Key  pecking  in  pigeons  maintained  by  short-interval 

adventitious  schedules  of  reinforcement.  Proceedings  of  the 

77th  Annual  Convention  of  the  American  Psychological  Association, 
1969,  831-832. 

Ferster,  C.  B.  and  Skinner,  B.  F.  Schedules  of  Reinforcement.      New  York: 
Appleton-Century  Crofts,  1957. 

Findley7  J.  D.  Preference  and  switching  under  concurrent  scheduling. 

Journal  of  the  Experimental  Analysis  of  Behavior ,    1958^  1,    123-144. 


145 


U6 


Findley,  J.  D.  An  experimental  outline  for  building  and  exploring 

multi -operant  behavior  repertoires.  Journal  of  the  Experimental 
Analysis  of  Behavior,    1962^  S,    113-166. 

Glynn,  E.  L.   Classroom  applications  of  self-determined  reinforcement. 
Journal  of  Applied  Behavior  Analysis^    1970,  3,    123-132. 

Hart,  B.  M. ,  Reynolds,  N.  J.,  Baer,  D.  M.  ,  Brawley,  E.  R.  and  Harris,  F.  R 
Effect  of  contingent  and  non-contingent  social  reinforcement  on  the' 
cooperative  play  of  a  preschool  child.  Journal  of  Applied  Behavior 
Analysis,    1968,  1,    73-76. 

Herrnstein,  R.  and  Hineline,  P.  Negative  reinforcement  as  shock-frequency 
reduction.  Journal  of  the  Experimental  Analysis  of  Behavior, 
1966,  5,  421-430. 

Hopkins,  B.  L.,  Schutte,  R.  C.  and  Garton,  K.  L.  The  effects  of  access  to 
a  playroom  in  the  rate  and  quality  of  printing  and  writing  of  first- 
and  second-grade  students.  Journal  of  Applied  Behavior  Analysis, 
1971,  4,    11-^1. 

James,  W.  and  Rotter,  J.  B.  Partial  and  100%  reinforcement  under  chance 
and  skill  conditions.  Journal  of  Experimental  Psychology,    1958, 
55,   397-403. 

Jensen,  G.  D.  Preference  for  bar  pressing  over  "free-loading"  as  a  function 
of  number  of  rewarded  presses.  Journal  of  Experimental  Psychology, 
1963,  65,    451-454. 

Kazdin,  A.  E.  The  effect  of  response  cost  in  supressing  behavior  in  a 

prepsychotic  retardate.  Journal  of  Behavior  Therapy  and  Experimental 
Psychiatry,    1971,  2,    137-140. 

Kirby,  F.  D.  and  Shields,  F.  M.  Modification  of  arithmetic  response  rate 
and  attending  behavior  in  a  seventh-grade  student.  Journal  of 
Applied  Behavior  Analysis,    1972,  5,  79-84. 

Knapczyk,  D.  R.  and  Livingston,  G.  Self-recording  and  student  teacher 
supervision:  Variables  within  a  token  economy  structure.  Journal 
of  Applied  Behavior  Analysis,    1973,  6,    481-486. 

Koenig,  C.  Charting  the  Future  Course  of  Behavior.      Kansas  City: 
Precision  Media,  1972. 

Lachtern  G.  D. ,  Cole,  B.  K.  and  Schoenfeld,  W.  N.  Response  rate  under 

varying  frequency  of  non-contingent  reinforcement.  JoumaL  of      e 
Experimental  Analysis  of  Behavior,    1971,  25,   233-236. 

Lahey,  B.  B.,  McNees,  M.  P.  and  Brown,  C.  C.  Modification  °^  ^ll^HH^^'^ 
reading  for  comprehension.  Journal  of  Applied  Behavior     na  y       , 
1973,  6,   475-480. 


147 


Liebert,  R.  M.  ,  Spiegler,  M  D  and  Hall,  M.  Effects  of  the  value  of 

contingent  self-administered  and  non-contingent  externally  imposed 
reward  on  children's  behavioral  productivity.  Psychonomlc  Science 
1970,  26,    245-246. 

Maier,  S.  F. ,  Seligman,  M.  E  P.  and  Solomon,  R.  L.  Pavlovian  fear  con- 
ditioning and  learned  helplessness:  Effects  on  escape  and  avoidance 
behavior  of  (a)  the  CS-US  contingency  and  (b)  the  independence  of 
the  US  and  voluntary  responding.  In  B.  A.  Campbell  and  R.  m.  Church 
(Eds.),  Punishment  and  Avers ive  Behavior,   New  York:  Appleton- 
Century  Crofts,  1969. 

Mowrer,  0.  H.  and  Jones,  H.  Habit  strength  as  a  function  of  the  pattern 
of  reinforcement.  Journal  of  Experimental  Psychology^    1945,  ZS, 
293-311. 

Neuringer,  A.  J.  Animals  respond  for  food  in  the  presence  of  free  food. 
Science,    1969,  166,    399-401. 

Neuringer,  A.  J.  Superstitious  key  pecking  after  three  peck-produced  re- 
inforcements. Journal  of  the  Experimental  Analysis  of  Behavior, 

1970,  13,    127-134. 

Pennypacker,   H.   S.,   Koenig,   C.   and  Lindsley,  0.   R.     Handbook  on  the  Standccrd 
Behavior  Chart.     Kansas  City:   Precision  Media,   1972. 

Phares,   E.   J.     Expectancy  changes  in  skill  and  chance  situations.     Journal 
of  Abnormal  and  Social  Psychology,    1957,    S4,    339-342. 

Phillips,   E.   L.,   Phillips,   E.   A.,   Fixen,   D.   L.   and  Wolf,  M.   M.     Achieve- 
ment Place:  Modification  of  the  behaviors  of  predelinquent  boys 
within  a   token  economy.     Journal  of  Applied  Behavior  Analysis, 

1971,  4,   45-59. 

Rachlin,  H.  Introduction  to  Modern  Behaviorism.      San  Francisco:  W.  H. 
Freeman  and  Co. ,  1970. 

Rotter,  J.  B.  Social  Learning  and  Clinical  Psychology.      Englewood  Cliffs, 
New  Jersey:  Prentice  Hall,  1954. 

Rotter,  J.  B.  Generalized  expectancies  for  internal  versus  external  control 
of  reinforcement.  Psychological  Monographs,    1966,  80,     Whole  No. 
609. 

Rotter?  J.  B.,  Liverant,  S.  and  Crowne,  D.  P.  The  growth  and  extinction 
of  expectancies  in  chance  controlled  and  skilled  tests.  Journal 
of  Psychology,    195^.  ^^^  161-177. 

Schmauk,  F.  J.  Punishment,  arousal  and  avoidance  learning  in  sociopaths. 

Journal  of  Abnormal  Psychology,    1970^  76,    325-335. 


148 


Schoenfeld,  W.  N. ,  Cole,  B.  K.,  Lang,  J.  and  Mankoff,  R.   "Contingency" 
in  behavior  theory.'  In'p.  J.'McGuigan  and  D.  B.  Lumdsen  (Eds.), 
Contemporary  Approaches   to  Conditioning  and  Learning.    Hew  York: 
W.  H.  Winston  and  Sons,  1973. 

Schoenfeld,  W.  N.  and  Farmer,  J.   Reinforcement  schedules  and  the  "be- 
havior stream."   in  W.'  n'.  Schoenfeld  (Ed.),  The  Theory  of  Re- 
inforcement Schedules.      New  York:  Appleton-Century  Crofts,  1970. 

Seligman,  M.  E.  P.,  Maier,  S.  F.   and  Solomon,  R.  L.  Unpredictable 

and  uncontrollable  aversive  events.  In  F.  R.  Brush  (Ed.), 

Aversive  Conditioninq  and  Learning.    New  York:  Academic  Press, 
1971. 

Sheffield,  V.  F.  Extinction  as  a  function  of  partial  reinforcement  and 
distribution  of  practice.  Journal  of  Experimental  Psychology^ 
1949,  39,    511-526. 

Singh,  D.  Preference  for  bar  pressing  to  obtain  reward  over  freeloading 
in  rats  and  children.  Journal  of  Comparative  and  Physiological 
Psychology,    1970,  75,  320-327. 

Skinner,  B.  F.   "Superstition"  in  the  pigeon.  Journal  of  Experimental 
Psychology,    1948,  Z8,    168-172. 

Skinner,  B.  F.  Science  and  Human  Behavior.      New  York:  Macmillan,  1953. 

Tarte,  R.  D.  and  Collier,  P.  F.  Children's  preference  for  earned  vs.  free 
reinforcement.  Paper  presented  at  the  meeting  of  the  Western 
Psychological  Association,  Portland,  Oregon,  April,  1972. 

Weiner,  H.  Some  effects  of  response  cost  upon  human  operant  behavior. 

Journal  of  the  Experimental  Analysis  of  Behavior,    1 962,  5, 
201-208. 

Weiner,  H.  Response  cost  and  the  aversive  control  of  human  operant  behavior. 

Journal  of  the  Experimental  Analysis  of  Behavior,    1963,  6,    415-421. 

Weiner,  H.  Response  cost  effects  during  extinction  following  fixed-interval 
reinforcement  in  humans.  Journal  of  the  Experimental  Analysis  of 
Behccoior,    1964,  7,    333-335. 

Weiner,  H.  Real  and  imagined  cost  effects  upon  human  fixed-interval  re- 
sponding. Psychological  Reports,   1965a,  17 ,   659-662. 

Weiner,  H.  Conditioning  history  and  maladaptive  human  operant  behavior. 

Psychology  Reports,    1965b,  17,   935-942. 

Weiner,  H.  Controlling  human  fixed-interval  performance.  Jourmil  of 
the  Experimental  Analysis  of  Behavior,    1969,  12,    349-373. 


149 


Winkler,  R.  C.  Management  of  chronic  psychiatric  patients  by  a  token 
reinforcement  system.  Journal  of  Applied  Behavior  Analysis^ 
1970,  3,    47-55. 


BIOGRAPHICAL  SKETCH 

Carlos  M.  Alvarez  was  born  December  30,  1944,  in  Cardenas,  Cuba. 
He  attended  Colegio  de  Belen  in  La  Habana,  Cuba,  where  he  graduated 
from  High  School  in  1961.  He  came  to  the  United  States  in  August,  1962, 
In  March,  1970,  he  received  his  Bachelor  of  Arts  degree  in  psychology 
at  the  University  of  Florida. 

In  March,  1970,  he  enrolled  in  the  Graduate  School  of  the 
University  of  Florida  where  until  the  present  he  has  pursued  his  work 
toward  degrees  of  Master  of  Arts  and  Doctor  of  Philosophy.  He  received 
his  Master  of  Arts  degree  in  Psychology  in  December,  1971,  and  in 
August,  1973,  he  completed  his  Internship  in  Clinical  Psychology. 
Currently  he  is  working  as  a  Clinical  Psychologist  at  Tri-County 
Mental  Health  Service  in  Palatka,  Florida. 

Carlos  M.  Alvarez  is  a  member  of  Phi  Kappa  Phi,  Honorary 
Scholastic  Society,  and  student  member  of  several  professional 
organizations.  He  is  married  to  the  former  Arminda  Alvarez  and  is 
the  father  of  two  children. 


150 


I  certify  that  I  have  read  this  study  and  that  in  my  opinion  it 
conforms  to  acceptable  standards  of  scholarly  presentation  and  is  fully 
adequate,  in  scope  and  quality,  as  a  dissertation  for  the  degree  of 
Doctor  of  Philosophy. 


James  C.  Dixon,  Chairman 
Professor  of  Psychology 


I  certify  that  I  have  read  this  study  and  that  in  my  opinion  it 
conforms  to  acceptable  standards  of  scholarly  presentation  and  is  fully 
adequate,  in  scope  and  quality,  as  a  dissertation  for  the  degree  of 
Doctor  of  Philosophy. 


Ji  lliam  D 
Professor 


Wolki 
of  Spe 


ing,/Q- 
sciaiv^( 


Chairman 
ducation 


I  certify  that  I  have  read  this  study  and  that  in  my  opinion  it 
conforms  to  acceptable  standards  of  scholarly  presentation  and  is  fully 
adequate,  in  scope  and  quality,  as  a  dissertation  for  the  degree  of 
Doctor  of  Philosophy.  ^ 


Henry  S.  Pennypacker 
Professor  of  Psychology 


I  certify  that  I  have  read  this  study  and  that  in  my  opinion  it 
conforms  to  acceptable  standards  of  scholarly  presentation  and  is  fully 
adequate,  in  scope  and  quality,  as  a  dissertation  for  the  degree  of 
Doctor  of  Philosophy. 


1^ 


A:: 


L-  --^C 


c 


'Theodore  Landsman  / 
Professor  of  Counselor  Education 


I  certify  that  I  have  read  this  study  and  that  in  my  opinion  it 
conforms  to  acceptable  standards  of  scholarly  presentation  and  is  fully 
adequate,  in  scope  and  quality,  as  a  dissertation  for  the  degree  of 
Doctor  of  Philosophy. 


Donald  Avila 

Professor  of  Foundations  of  Education 


This  dissertation  was  submitted  to  the  Graduate  Faculty  of  the  Department 
of  Psychology  in  the  College  of  Arts  and  Sciences  and  to  the  Graduate 
Council,  and  was  accepted  as  partial  fulfillment  of  the  requirements  for 
the  degree  of  Doctor  of  Philosophy. 

August,  1974 


Dean,  Graduate  School 


UNIVERSITY  OF  FLORIDA 


3  1262  08554  1364 


